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EXECUTIVE SUMMARY
Background

On 18 February 2016, Pfizer submitted to the United States (US) Food and Drug
Administration (FDA) a supplemental New Drug Application requesting updates to the
CHANTIX® (varenicline tartrate) Tablets labeling, relating to the risk of serious
neuropsychiatric (NPS) adverse events (AEs) based on the outcomes of the postmarketing
requirement (PMR) clinical study, which was specifically designed and conducted to assess
this potential risk. The labeling updates proposed by Pfizer included removal of the Boxed
Warning regarding serious NPS AEs, revisions to the corresponding Warnings and
Precautions section based on the findings of this study, and inclusion of the study safety and
efficacy outcomes in appropriate sections of the labeling. FDA subsequently scheduled a
joint meeting of the Psychopharmacologic Drugs Advisory Committee and the Drug Safety
and Risk Management Advisory Committee to discuss this completed PMR study to
determine whether the findings support changes to product labeling.

CHANTIX was approved by the US FDA in May 2006 as an aid to smoking cessation
treatment for adults 18 and over. Within a year of approval, serious NPS AEs, including AEs
related to suicide, began to be reported in the postmarketing experience. As this signal
emerged in 2007 to 2008, warnings and precautions were added to the CHANTIX labeling to
alert prescribers and patients to the potential risk of such events. In July 2009, a boxed
warning regarding serious NPS AEs was added to the CHANTIX labeling, primarily on the
basis of spontaneous postmarketing reports, to further highlight this safety information for
prescribers.

At that time, there were no large, population-based observational studies published that
analyzed the NPS safety of CHANTIX. FDA also indicated that the available clinical trial
data were not adequate either to rule in or rule out an association between serious NPS AEs
and the use of CHANTIX. FDA issued the PMR to Pfizer to conduct a “large randomized,
double-blind, active- and placebo-controlled trial to compare the risk of clinically significant
neuropsychiatric events, including but not limited to suicidality, in individuals using Chantix
(varenicline), bupropion, nicotine replacement therapy, or placebo as aids to smoking
cessation over 12 weeks of treatment, and to determine whether individuals with prior history
of psychiatric disorders are at greater risk for development of clinically significant
neuropsychiatric events compared to individuals without prior history of psychiatric
disorders while using Chantix (varenicline) as an aid to smoking cessation. The trial should
be sufficiently powered to adequately assess clinically significant neuropsychiatric events
with each treatment and in both of the two subgroups (ie, with and without psychiatric
disorders).” In parallel, a similar PMR was issued to GlaxoSmithKline (GSK) for its
smoking cessation medication, bupropion (Zyban®), which has a diverse chemical structure
and different mechanism of action than CHANTIX and for which serious NPS AEs were also
reported. The EAGLES (Evaluating Adverse Events in a Global Smoking Cessation Study)
study was designed in consultation with FDA and conducted by Pfizer in collaboration with
GSK to address the PMR.
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EAGLES was a randomized, double-blind, triple-dummy, placebo- and active-controlled
study, with 4 treatment arms, varenicline, bupropion, nicotine replacement therapy (NRT),
and placebo. The NRT used in this study was a patch, available in the US over-the-counter
(OTC), and served as an active comparator. Subjects were stratified into 2 cohorts, one
including patients with a history of a psychiatric disorder and the other including subjects
without a history of a psychiatric disorder. Mental health professionals (MHPs, defined as an
MD or PhD psychologist) associated with every study site were responsible for confirming
the Structured Clinical Interview for DSM-IV (SCID) psychiatric diagnoses and thus
ensuring correct stratification to the non-psychiatric and psychiatric history cohorts. The
MHPs were also responsible for evaluating AEs of interest associated with the primary
endpoint and assuring subject safety. Measures were also in place to ensure that site
personnel were qualified and adequately trained to carry out the study.

A primary composite NPS AE endpoint was developed specifically for the study to cover the
spectrum of events reported in the postmarketing experience and reflected in the CHANTIX
labeling. The endpoint included 16 components, each encompassing 1 or more individual
AE terms. Severity criteria for the components of the composite endpoint were imposed to
minimize inclusion of less clinically significant events, including some typically associated
with nicotine withdrawal and thus increase the specificity of the endpoint. The primary
safety endpoint was the occurrence of at least 1 treatment-emergent “severe” AE of anxiety,
depression, feeling abnormal, or hostility, or at least 1 treatment-emergent “moderate” or
“severe” AE of agitation, aggression, delusion, hallucination, homicidal ideation, mania,
panic, paranoia, psychosis, suicidal ideation, suicidal behavior, or suicide. “Treatment-
emergent” was defined as during treatment and up to 30 days after last dose of study
medication.

The study included a variety of measures to enhance NPS AE collection and to capture
secondary outcomes of interest. These measures included a structured Neuropsychiatric
Adverse Event Interview (NAEI), proxy AE reporting by the subject’s family and physicians,
and use of validated psychiatric scales, including the Columbia Suicide Severity Rating Scale
(C-SSRS), Hospital Anxiety and Depression Scale (HADS) and the Clinical Global
Impression of Improvement (CGI-I) scale, which was directed to psychiatric status.

The study was designed as an estimation study due to its novel composite endpoint. The
study was sized (1000 subjects per treatment arm per cohort) to provide sufficient precision
to detect the NPS AE rate with an expected margin of error of +£1.9%, +2.6%, and £1.6% for
the non-psychiatric cohort, the psychiatric cohort, and the overall study, respectively, for an
attributable risk difference corresponding to an increase on a relative risk scale of 75% in the
incidence of the endpoint versus placebo.

In April 2014, while EAGLES was still ongoing, Pfizer proposed revisions to the CHANTIX
labeling based on the outcomes of 2 meta-analyses of randomized, placebo-controlled trials
conducted by Pfizer and 4 large-scale, independent population-based observational studies
comparing the NPS safety of CHANTIX to NRT and/or bupropion. The outcomes of these
meta-analyses showed no increase in the incidence of suicidal ideation and/or behavior and a
similar incidence of common psychiatric events in patients treated with CHANTIX compared
to patients treated with placebo. The outcomes of the observational studies found that rates
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of serious NPS AEs in patients taking CHANTIX did not differ from those taking NRT or
bupropion, however, outcomes examined in these studies did not include the full range of
NPS AEs that have been reported. These data were reflected in the CHANTIX label in
September 2014." In addition, in October 2014 FDA convened a joint meeting of the
Psychopharmacologic Drugs Advisory Committee and the Drug Safety and Risk
Management Advisory Committee to discuss these data and a potential action for the boxed
warning. The majority of committee members voted to “wait until the completion of the
postmarketing randomized controlled trial to reassess the need for the boxed warning”.

EAGLES has now been completed and the results were published in The Lancet.” In total,
8144 subjects were randomized (8058 of whom actually received study medication), with
approximately equal numbers of subjects per cohort (~4000) and treatment group within
cohort (~1000).

Safety Evaluation

The results of the primary NPS AE endpoint analysis showed a background rate of 3.7% in
the placebo group overall across both cohorts and similar across treatment groups:
varenicline 4.0%, bupropion 4.5%, and NRT 3.9%. In the non-psychiatric cohort, the
observed rates of the composite primary NPS AE endpoint were: 1.3% in the varenicline
treatment group, 2.2% in bupropion, 2.5% in NRT, and 2.4% in placebo. Not unexpectedly,
the rates of the NPS AE endpoint were higher in the psychiatric cohort compared to the non-
psychiatric cohort, but were similar across all treatment groups: 6.5% in varenicline, 6.7% in
bupropion, 5.3% in NRT, and 4.9% in placebo.

In the non-psychiatric cohort, the risk difference (RD) and 95% confidence intervals (Cls) for
the primary comparison of varenicline versus placebo were below zero, showing no
increased risk of NPS AEs in the composite endpoint with varenicline treatment

(-1.28 [-2.40, -0.15]). Similarly, the secondary pairwise comparisons including varenicline
(varenicline vs NRT and varenicline vs bupropion) showed no increased risk of NPS events
with varenicline, with RDs below zero and 95% ClIs below or including zero.

In the psychiatric cohort, the primary comparison of varenicline versus placebo had RD
above zero but 95% CIs including zero, showing no statistically significant increased risk of
NPS AEs in the composite endpoint with varenicline treatment (1.59 [-0.42, 3.59]).
Similarly, the secondary pairwise comparisons including varenicline (varenicline vs NRT
and varenicline vs bupropion) also showed no statistically significant increased risk of NPS
events, with 95% ClIs including zero. The small numerical differences between the treatment
groups were evaluated further in pre-specified secondary analyses and in additional post hoc
exploratory analyses and reviews of subject level data.

The pre-specified secondary endpoint analyses of the composite NPS AE endpoint included
analysis of the individual components of the endpoint and of the events that were rated as
severe by Investigators. In both the non-psychiatric cohort and the psychiatric cohort,
moderate or severe agitation was the most common component across all 4 treatment groups
and was the only component of the 16 that occurred with sufficient frequency to allow
statistical analysis. This analysis showed no significant differences between treatment
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groups in either cohort. In the psychiatric cohort, Aggression was the component with the
largest treatment differences between varenicline and placebo, and these differences were
primarily in the Preferred Term (PT) Anger, which was reported by 0.8% of varenicline
subjects compared to 0.4% of placebo subjects, 0.3% of NRT subjects and 0.2% of
bupropion subjects. The occurrence of the NPS AE endpoint that were judged by the
Investigator to be severe was low overall and the observed rates were similar across
treatment groups in each cohort, particularly in the psychiatric cohort (1.4% in each active
treatments and 1.3% for placebo).

A descriptive exploratory analysis was conducted, to ascertain whether the small numerical
difference in the rates of the primary NPS AE composite endpoint seen in the varenicline
versus placebo arms in the psychiatric cohort were driven by the AEs that were (1) rated as
severe in intensity by Investigators (as discussed above), were SAEs by regulatory criteria
(eg, events that result in death or are life threatening, lead to hospitalization (initial or
prolonged), lead to a disability or permanent damage, require intervention to prevent
permanent impairment or damage, or other - important medical events.), and (3) led to
permanent treatment discontinuation. Both aggregate and patient level data were reviewed.
The outcomes showed that the number of subjects with NPS AEs in these categories was low
overall and generally similar for varenicline versus placebo, indicating that the small
numerical difference in the rates of the primary NPS AE composite endpoint for varenicline
versus placebo in the psychiatric cohort was not due to severe events, SAEs or events that led
to permanent treatment discontinuation.

For NPS endpoint AEs that led to temporary or permanent discontinuation, the event
outcomes were assessed to quantify the number of instances in which the event subsequently
resolved, ie, positive dechallenge, which is a phenomenon observed in some postmarketing
cases. The presence of positive dechallenge outcomes in the placebo treatment group in
greater numbers to those reported for varenicline suggests that these events may be episodic
in nature and not related to study treatment. This observation illustrates the difficulty in
interpreting similar events in the postmarketing setting and suggests that the use of
dechallenge outcomes in ascertainment of causality in postmarketing experience for NPS
events is questionable.

The C-SSRS provided additional data for the evaluation of suicide-related events. The
percentage of subjects with suicidal ideation and/or behavior based on the C-SSRS was
similar across all treatment arms in both the non-psychiatric and psychiatric cohorts during
treatment. The rates were higher in the psychiatric cohort compared to the non-psychiatric
cohort for all treatments. The single completed suicide during the study was committed by a
subject in the non-psychiatric cohort treated with placebo.

Two additional structured assessments were also administered during the study to further
evaluate psychiatric status: the HADS and the CGI-I scale. Mean scores from the HADS and
CGI-I were very similar across treatment arms and showed no change or slight improvement
over the course of the study in both cohorts. The results of these assessments supported the
conclusion of no increased risk of NPS events with varenicline treatment observed in this
study.
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Efficacy Evaluation

The primary focus of EAGLES was NPS safety; however, the study also included efficacy
assessments as main objectives, and the triple-dummy design of the study allowed direct
comparison of the active treatments as well as standard comparisons to placebo. Efficacy
results showed that all 3 active treatments had higher efficacy rates than placebo and
demonstrated superior abstinence rates for varenicline compared to placebo, as well as
compared to bupropion and NRT, both in subjects with and those without a psychiatric
history. This was the first placebo-controlled clinical trial to directly compare the 3
pharmacotherapies and it confirmed CHANTIX as the most effective smoking cessation
therapy among these 3 treatments for adult smokers who are motivated to quit.

Conclusions

In conclusion, as presented in this Briefing Document, EAGLES was specifically designed
and conducted using a composite NPS AE endpoint to evaluate the concerns raised by
postmarketing reports regarding the NPS safety of CHANTIX, and the outcomes showed no
increased risk of serious NPS AEs with varenicline treatment compared to placebo, or
compared with NRT patch (OTC smoking cessation medication), regardless of a subject’s
psychiatric history. The study outcomes also showed that serious NPS AEs occur in subjects
attempting to quit smoking regardless of smoking cessation treatment. Serious NPS AEs that
were reported for subjects taking placebo in both cohorts were not unlike those reported for
varenicline in postmarketing experience, as far as general types of AEs reported, as well as
the presence of cases of positive dechallenge, in which AEs resolved after discontinuation of
placebo. In the psychiatric cohort, a small numerical increase in the incidence of the
composite endpoint in varenicline versus placebo was observed but was not driven by events
that were serious or severe or that led to treatment discontinuation.

These safety data from EAGLES, combined with efficacy outcomes aid to the understanding
of the benefit risk profile of varenicline. Specifically, the safety data from EAGLES build on
and help address the limitations of the previously conducted meta-analyses of randomized
clinical trials and large observational studies, and provides a better understanding of the
nature of serious NPS AEs reported in postmarketing experience. In its totality, the
accumulated body of scientific evidence on the NPS safety of CHANTIX does not support an
increased risk of serious NPS AEs with CHANTIX treatment. Therefore, these collective
data indicate that the potential risk of serious NPS AEs with varenicline use is substantially
lower than is conveyed in the currently approved CHANTIX labeling. With respect to
efficacy, EAGLES confirmed varenicline as the most effective monotherapy treatment option
currently available for smokers who want to quit. The health benefits of quitting smoking
have been firmly established. Smoking cessation is among the most valuable of public health
measures and continues to be of urgent importance. In this context, CHANTIX is an
important smoking cessation treatment option for patients who want to quit.

Timely communication of the newly acquired data is important and product labeling should
accurately reflect the product safety and efficacy profile in order for patients and prescribers
to make informed decisions about treatment. Based on the totality of scientific evidence
available to date, including the safety and efficacy outcomes of EAGLES, Pfizer believes
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that the boxed warning regarding reports of serious NPS adverse events in patients
attempting to quit smoking with CHANTIX as currently included in the CHANTIX label,
does not accurately reflect the NPS safety profile of CHANTIX and should be removed as it
has the potential to deter appropriate use of CHANTIX.

Nevertheless, given that serious NPS AEs have been reported in the postmarketing
experience in patients attempting to quit smoking with CHANTIX, and acknowledging that
controlled clinical trials may not be able to completely rule out very rare or idiosyncratic
events, Pfizer proposes to retain the WARNINGS and PRECAUTIONS section of the label
regarding NPS events occurring in patients attempting to quit smoking and also include the
information regarding NPS events from the EAGLES trial in this section. Pfizer believes
that such warning sufficiently alerts prescribers to the possibility that these types of events
may occur in smokers attempting to quit.

' CHANTIX [US Package Insert]. New York, NY: Pfizer Inc; 2014.

Anthenelli RA, Benowitz NL, West R, et al. Neuropsychiatric safety and
efficacy of varenicline, bupropion, and nicotine patch in smokers with
and without psychiatric disorders (EAGLES): a double-blind,
randomized, placebo-controlled clinical trial. Lancet 2016;387:2507-20.
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LIST OF ABBREVIATIONS

AE Adverse event

B Bupropion

BID Twice daily

CA Continuous abstinence

CAR Continuous abstinence rate

CGI-I Clinical Global Impression of Improvement

CGI-S Clinical Global Impression of Severity

CI Confidence interval

CO Carbon monoxide

COPD Chronic obstructive pulmonary disease

Cred I Credibile interval

C-SSRS Columbia Suicide Severity Rating Scale
Diagnostic and Statistical Manual of Mental Disorders

DSM-IV-TR 4™ Edition Text Revision

EAGLES Evaluating Adverse Events in a Global Smoking Cessation
Study

GSK GlaxoSmithKline

FDA Food and Drug Administration

FTND Fagerstrom Test for Nicotine Dependence

HADS Hospital Anxiety and Depression Scale

HAM-D Hamilton Depression Rating Scale

HLGT (MedDRA) High Level Group Term

HR Hazard ratio

IDMC Independent Data Monitoring Committee

1P Investigational product

Max Maximum

MDD Major depressive disorder

MedDRA Medical Dictionary for Regulatory Activities

MHP Mental health professional

MNWS Minnesota Nicotine Withdrawal Scale

Min Minimum

N Total number

n Number with observation of interest

NAEI Neuropsychiatric Adverse Event Interview

NEC Not elsewhere classified

NPS Neuropsychiatric

NRT or N (in forest plots) Nicotine replacement therapy

NUI Nicotine Use Inventory

OR Odds ratio

OTC Over-the-counter

OTIS Off Treatment and In Study

PANSS Positive and Negative Syndrome Scale

Pbo or P Placebo

PD Protocol deviation

PHQ Patient Health Questionnaire
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PHx
PMR

PT

QD

RD

RTC
SAE
SAP
SANS
SCID I-1I
SD

SR

TQD

UsS

USPI
Varor V
\%

VS

W or Wk

Psychiatric history

Postmarketing Requirement

(MedDRA) Preferred Term

Once daily

Risk difference

Randomized controlled trial

Serious adverse event

Statistical Analysis Plan

Scale for the Assessment of Negative Symptoms
Structured Clinical Interview for DSM-IV Axis I-1I Disorders
Standard deviation

Sustained release

Target quit date

United States

United States Package Insert

Varenicline

version

versus

Week
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1. BACKGROUND
1.1. Introduction

This Briefing Document provides background information for the joint Psychopharmacologic
Drugs Advisory Committee and Drug Safety and Risk Management Advisory Committee
meeting and is focused on describing the design and results of Post Marketing Requirement
(PMR) study referred to as EAGLES (Evaluating Adverse Events in a Global Smoking
Cessation Study). The results of the study are put into the context of the large body of
accumulated data on neuropsychiatric (NPS) adverse events (AEs) and the use of varenicline
as an aid to smoking cessation treatment to support proposed label changes, which include
removal of the boxed warning and retention of the WARNINGS and PRECAUTIONS
section of the label regarding NPS events occurring in patients attempting to quit smoking
and inclusion of the information regarding NPS events from the EAGLES trial in this
section.

1.2. Regulatory History Regarding Neuropsychiatric Events

CHANTIX was approved by the United States Food and Drug Administration (FDA) in May
2006 as an aid to smoking cessation treatment for adults 18 and over. Within a year of
approval, serious NPS AEs, including AEs related to suicide, began to be reported in the
postmarketing experience. As this signal emerged in 2007 to 2008, warnings and precautions
were added to the CHANTIX labeling to alert prescribers and patients to the potential risk of
such events. In July 2009, a boxed warning regarding serious NPS AEs was added to the
CHANTIX labeling, primarily on the basis of spontaneous postmarketing reports, to further
highlight this safety information for prescribers.

The boxed warning agreed upon by the Agency and Pfizer in July 2009 is shown below.
The same information was also reflected in the WARNINGS section of the label under the
subheading Neuropsychiatric Symptoms and Suicidality.

Serious neuropsychiatric events including, but not limited to,
depression, suicidal ideation, suicide attempt, and completed suicide
have been reported in patients taking CHANTIX. Some reported
cases may have been complicated by the symptoms of nicotine
withdrawal in patients who stopped smoking. Depressed mood may
be a symptom of nicotine withdrawal. Depression, rarely including
suicidal ideation, has been reported in smokers undergoing a
smoking cessation attempt without medication. However, some of
these symptoms have occurred in patients taking CHANTIX who
continued to smoke.

All patients being treated with CHANTIX should be observed for
neuropsychiatric symptoms including changes in behavior, hostility,
agitation, depressed mood, and suicide-related events, including
ideation, behavior, and attempted suicide. These symptoms, as well
as worsening of pre-existing psychiatric illness and completed
suicide, have been reported in some patients attempting to quit
smoking while taking CHANTIX in the postmarketing experience.
When symptoms were reported, most were during CHANTIX
treatment, but some were following discontinuation of CHANTIX
therapy.
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These events have occurred in patients with and without pre-existing
psychiatric disease. Patients with serious psychiatric illness such as
schizophrenia, bipolar disorder, and major depressive disorder did
not participate in the premarketing studies of CHANTIX, and the
safety and efficacy of CHANTIX in such patients has not been
established.

Advise patients and caregivers that the patient should stop
taking CHANTIX and contact a healthcare provider
immediately if agitation, hostility, depressed mood, or changes in
behavior or thinking that are not typical for the patient are
observed, or if the patient develops suicidal ideation or suicidal
behavior. In many postmarketing cases, resolution of symptoms
after discontinuation of CHANTIX was reported, although in some
cases the symptoms persisted; therefore, ongoing monitoring and
supportive care should be provided until symptoms resolve.

The risks of CHANTIX should be weighed against the benefits of its
use. CHANTIX has been demonstrated to increase the likelihood of
abstinence from smoking for as long as one year compared to
treatment with placebo. The health benefits of quitting smoking are
immediate and substantial.

(See WARNINGS/Neuropsychiatric Symptoms and Suicidality,
PRECAUTIONS/Information for Patients, and ADVERSE
REACTIONS/Post-Marketing Experience)

At that time, FDA noted that available clinical trial data was not sufficient to rule in or rule
out an association between these serious NPS AEs and varenicline treatment and it was
acknowledged by FDA that an analysis of spontaneous postmarketing AEs in FDA’s
pharmacovigilance systems would not be sufficient to assess the known serious risk of NPS
AEs with varenicline treatment. Pfizer was issued a PMR to conduct a large randomized,
double-blind, active- and placebo-controlled study to compare the risk of clinically
significant NPS events, including but not limited to events related to suicidality, in
individuals using varenicline, bupropion, nicotine replacement therapy (NRT), or placebo as
aids to smoking cessation, and to determine whether individuals with a history of psychiatric
disorders are at greater risk for development of clinically significant NPS AEs compared to
smokers without a history of psychiatric disorders, while using varenicline as an aid to
smoking cessation (see Section 2.1.1 for additional specifications of the PMR). FDA also
requested a Risk Evaluation and Mitigation Strategy (REMS) to ensure that the benefits of
varenicline outweigh the risks. At the same time, FDA issued a similar PMR to
GlaxoSmithKline (GSK) for its smoking cessation medication, bupropion, which has a
different mechanism of action and diverse chemical structure than CHANTIX and for which
serious NPS AEs were also reported. A single PMR study was ultimately conducted by
Pfizer in collaboration with GSK.

In April 2014, while EAGLES was still ongoing, Pfizer proposed revisions to the CHANTIX
labeling based on the outcomes 2 meta-analyses of randomized, placebo-controlled trials
conducted by Pfizer and 4 large-scale, population-based observational studies comparing the
neuropsychiatric safety of CHANTIX to NRT and/or bupropion. The outcomes of these
meta-analyses showed no increase in the incidence of suicidal ideation and/or behavior and a
similar incidence of common psychiatric events in patients treated with CHANTIX compared
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to patients treated with placebo. The outcomes of the observational studies found that rates
of serious NPS AEs in patients taking CHANTIX did not differ from those taking NRT or
bupropion, however, outcomes examined in these studies did not include the full range of
NPS AEs that have been reported. These data were reflected in the CHANTIX label in
September 2014 as shown below.! The data are located in the WARNINGS AND
PRECAUTIONS section of the currently approved CHANTIX label under the subheading
Neuropsychiatric symptoms and suicidality.

Since the initial signal of neuropsychiatric symptoms and suicidality emerged, additional analyses and
studies have been conducted to further evaluate this association.

Analyses of clinical trials

A meta-analysis of 5 randomized, double blind, placebo controlled trials, including 1907 patients (1130
CHANTIX, 777 placebo) was conducted to assess suicidal ideation and behavior as reported on the
Columbia-Suicide Severity Rating Scale (C SSRS). This meta-analysis included one trial (N=127) in patients
with a history of schizophrenia or schizoaffective disorder and another trial (N=525) in patients with a
history of depression. The results showed no increase in the incidence of suicidal ideation and/or behavior in
patients treated with CHANTIX compared to patients treated with placebo, with a Risk Ratio (RR) of 0.79
(95% Confidence Interval [CI]: 0.46, 1.36), as shown in Table 1. Forty-eight (48) of the 55 patients who
reported suicidal ideation or behavior (24 CHANTIX, 24 placebo) were observed in the two trials that
enrolled patients with a history of schizophrenia, schizoaffective disorder, or depression. Few events were
observed in the other three trials (4 CHANTIX, 3 placebo).

Table 1. Number of Patients and Risk Ratio for Suicidal
Ideation and/or Behavior Reported on C-SSRS from a
Meta-Analysis of 5 Clinical Trials Comparing CHANTIX
to Placebo

CHANTIX | Placebo
(N=1130) | (N=777)

28(2.5) | 27(3.5)

Patients with Suicidal ideation and/or behavior*

[n (%0)]**
Patient-years of exposure 325 217
Risk Ratio * (RR; 95% CI) 0.79 (0.46, 1.36)

* Of the events, one patient in each treatment arm reported suicidal behavior
** Patients with events up to 30 days after treatment; % are not weighted
by study

# RR of incidence rates per 100 patient years

A pooled analysis of 18 double-blind, randomized, placebo-controlled clinical trials, which includes the 5
trials that collected C-SSRS described in Table 1, was conducted to assess the psychiatric safety of
CHANTIX. This pooled analysis included 8521 patients (5072 CHANTIX, 3449 placebo), some of whom
had psychiatric conditions at baseline. Table 2 describes the most frequently (> 1%) reported adverse events
related to psychiatric safety. The results showed a similar incidence of common psychiatric events in patients
treated with CHANTIX compared to patients treated with placebo.

Table 2. Psychiatric Adverse Events Occurring in > 1% of Patients from Pooled Analysis of
18 Clinical Trials

CHANTIX Placebo

(N=5072) (N=3449)

Anxiety disorders and symptoms 253 (5.0) 206 (6.0)
Depressed mood disorders and 179 (3.5) 108 (3.1)
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disturbances

Mood disorders and disturbances
NEC*

* NEC = Not Elsewhere Classified
Counts (percentages) corresponds to the number of patients reporting the event

116 (2.3) 53 (1.5)

Observational Studies

Four observational studies, each including 10,000 to 30,000 users of CHANTIX in the adjusted analyses,
compared the risk of selected serious neuropsychiatric events (neuropsychiatric hospitalizations, fatal and
non-fatal self-harm), between CHANTIX users and prescription NRT or bupropion users. All studies were
retrospective cohort studies and included patients with and without a psychiatric history.

Two of the studies found no difference in risk of neuropsychiatric hospitalizations between CHANTIX users
and nicotine patch users (Hazard Ratio [HR] 1.14; 95% Confidence Interval [CI]: 0.56-2.34 in the first study,
and 0.76; 95% CI: 0.40-1.46 in the second study). However, neither study validated the diagnostic codes used
to identify outcomes against medical records. A third study reported no difference in risk of psychiatric
adverse events diagnosed during an emergency department visit or inpatient admission between CHANTIX
users and bupropion users (HR 0.85; 95% CI: 0.55-1.30). Bupropion has also been associated with
neuropsychiatric adverse events. A fourth study examined risk of fatal and non-fatal self-harm in users of
CHANTIX compared to users of NRT. Although the occurrence of detected suicide was rare during the three
months after patients initiated any drug treatment (two cases in 31,260 CHANTIX users and six cases in
81,545 NRT users), this study has important limitations. Most importantly, these data were captured
following public awareness of reports of neuropsychiatric adverse events in CHANTIX users. CHANTIX
users had fewer comorbid conditions that could put them at risk for neuropsychiatric adverse events,
suggesting that patients with a history of neuropsychiatric illness were preferentially prescribed NRT, and
healthier patients were preferentially prescribed CHANTIX.

Outcomes examined in these studies did not include the full range of neuropsychiatric adverse events that
have been reported.

In October 2014, FDA convened a joint meeting of the Psychopharmacologic Drugs
Advisory Committee and the Drug Safety and Risk Management Advisory Committee to
discuss these data and a potential action for the boxed warning. The majority of committee
members voted to “wait until the completion of the postmarketing randomized controlled
trial to reassess the need for the boxed warning”. FDA also stated, “there is no specific
regulation or guidance that has been established to remove a boxed warning” and that
“however, if the criteria for including a boxed warning are no longer met, it is reasonable to
remove it.”

EAGLES has now completed and on 16 November 2015, Pfizer submitted to FDA the
Clinical Study Report (CSR) for the study, Pfizer study number A3051123, 4 Phase 4,
Randomized, Double Blind, Active And Placebo Controlled, Multicenter Study Evaluating
the Neuropsychiatric Safety and Efficacy of 12 Weeks Varenicline Tartrate 1 mg BID and
Bupropion Hydrochloride 150 mg BID for Smoking Cessation in Subjects With and Without
a History of Psychiatric Disorders. On 18 February 2016, Pfizer submitted to FDA a
supplemental New Drug Application (sSNDA) for proposed label changes based on the study,
including removal of the Boxed Warning on serious neuropsychiatric events, revisions to the
corresponding Warnings and Precautions section, and inclusion of the study safety and
efficacy outcomes in appropriate sections of the labeling. FDA consequently scheduled a
joint meeting of the Psychopharmacologic Drugs Advisory Committee and the Drug Safety
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and Risk Management Advisory Committee to discuss the completed PMR along with
relevant published observational studies to determine whether the outcomes support changes
to product labeling.

The study will be described in detail in the Section 2; however, an understanding of the
health consequences of smoking and the importance of smoking cessation, which is
discussed briefly below, is important for consideration of the results.

1.3. Importance of Smoking Cessation Therapies: Health Burden of Smoking

The importance of making available effective smoking cessation therapies is underscored by
the health burden caused by smoking. Risks associated with smoking cessation
pharmacotherapies need to be considered in conjunction with the benefits of quitting
smoking.

The health effects of smoking are well characterized and far reaching, and smoking remains
the leading cause of preventable death and disease in the US.” The Centers for Disease
Control and Prevention (CDC) fact sheet on the health effects of smoking® includes the
following:

e (Cigarette smoking causes more than 480,000 deaths each year in the United States.
This is nearly one in five deaths. (A recent report suggests this number may actually
be higher.”)

e Smoking causes about 90% of all lung cancer deaths in men and women.

e About 80% of all deaths from chronic obstructive pulmonary disease (COPD) are
caused by smoking.

e Smoking is estimated to increase the risk:
e For coronary heart disease by 2 to 4 times,
e For stroke by 2 to 4 times,
e Of men developing lung cancer by 25 times, and
e Of women developing lung cancer by 25.7 times.
e Smokers are 12 to 13 times more likely to die from COPD than nonsmokers.
e Smoking increases the risk for cancer throughout the body.
e Smoking reduces fertility and increases risks for:
e Preterm (early) delivery,
o Stillbirth (death of the baby before birth),
e Low birth weight,
¢ Sudden infant death syndrome (known as SIDS or crib death),

e Ectopic pregnancy, and
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e Orofacial clefts in infants.
e Smoking affects the health of teeth and gums and can cause tooth loss.
¢ Smoking can increase the risk for cataracts and age-related macular degeneration.

e Smoking is a cause of type 2 diabetes mellitus and can make it harder to control. The
risk of developing diabetes is 30-40% higher for active smokers than nonsmokers.

e Smoking causes general adverse effects on the body, including inflammation and
decreased immune function.

e Smoking is a cause of rheumatoid arthritis.
The health benefits of quitting smoking are also well established® and include:

e Lowered risk for lung cancer and many other types of cancer.

e Reduced risk for heart disease, stroke, and peripheral vascular disease.
e Reduced respiratory symptoms.

e Reduced risk of developing COPD.

e Reduced risk for infertility in women of childbearing age.

1.4. Prevalence of Smoking in the United States

The prevalence of current cigarette smoking among US adults reached a low of 15.2% in
2015, an almost 10% drop from the 24.7% reported in 1997.° Despite the decline in the
percent of adult smokers, the absolute number of smokers remains high; approximately 40
million adults’. Smoking is prevalent across all adult demographic groups in the US,
including those defined by age, gender, race/ethnicity, education and economic status.'’

People with mental illness comprise a large section of the smoking population. People with
mental illness smoke at a 70% higher rate than adults without mental illness (36% and 21%,
respectively).'"'> Nearly 1 in 5 adults in the US —about 45.7 million- have some type of
mental illness yet those with a mental illness smoke almost one-third of all cigarettes."
While the proportion of current smokers has declined substantially among people with no or
low levels of psychological distress, the decline has been lower among people with high
levels of psychological distress.'* These smoking rates underlie a growing mortality
disparity between those with and without serious mental illness; smokers with chronic mental
illnesses die up to 25 years earlier than the general population.'” Previous perceptions were
that smokers with mental illnesses do not want to quit and that quitting would exacerbate
their underlying disease.'®'” More recent research has shown these perceptions to be
false."™"? Torres et al.” found that in smokers using an online self-help program, quitting
smoking was not associated with an increase in major depressive episodes. They reported
that abstaining from smoking did not increase the risk of major depressive episodes in those
with a history of depression relative to those with no history of depression, although a history
of depression was itself a predictor of major depressive episodes in smokers. Furthermore,
not quitting was associated with increased major depressive episodes shortly following a quit
attempt. Two other studies,”** using different methodologies also failed to show an increase
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in depressive episodes with abstinence in smokers with or without a history of depression.
Smokers with mental illness are as likely to want to quit smoking as the general population,”
but often do not receive help.***>*° Smokers with mental illness can successfully quit
smoking and abstinence from smoking can actually be associated with improved mental
health.?”** One conclusion from these data is that smokers with mental illness are an
important population to include for smoking cessation efforts.

Considering the health harms of smoking and the prevalence in the US population, smoking
cessation is a public health effort with high value and making available products that increase
the probability of successfully quitting smoking is one measure that can be taken.

Of note, that there have been no new smoking cessations approved since varenicline in 2006
and currently there are only 3 FDA approved cessation medications (varenicline, bupropion
and various forms of NRT).

2. EAGLES
2.1. Study Design
2.1.1. Objectives

FDA'’s stated goal for the PMR was®™: “4 large randomized, double-blind, active- and
placebo-controlled trial to compare the risk of clinically significant neuropsychiatric events,
including but not limited to suicidality, in individuals using Chantix (varenicline), bupropion,
nicotine replacement therapy, or placebo as aids to smoking cessation over 12 weeks of
treatment, and to determine whether individuals with prior history of psychiatric disorders
are at greater risk for development of clinically significant neuropsychiatric events
compared to individuals without prior history of psychiatric disorders while using Chantix
(varenicline) as an aid to smoking cessation. The trial should be sufficiently powered to
adequately assess clinically significant neuropsychiatric events with each treatment and in
both of the two subgroups (i.e., with and without psychiatric disorders).”

With this in mind, EAGLES was designed primarily as a safety study, although the large
sample size allowed for a robust evaluation of comparative efficacy. The study, as described
in more detail in the following sections, was a randomized, double-blind, placebo- and
active-controlled, parallel group, multi-center, multi-country study, with 4 treatment groups
and 2 cohorts and a 12 week treatment period followed by 12 weeks of non-treatment follow-
up (24 weeks total). Aspects of the study design, including the primary endpoint, were
discussed and agreed upon with FDA and the protocol was considered acceptable by the
agency.” GSK collaborated with Pfizer in the planning and execution of the study.

2.1.2. Treatment Groups

Study subjects were randomly assigned to 1 of 4 treatment arms (1:1:1:1): varenicline 1 mg
twice daily (BID), bupropion sustained release (SR) 150 mg BID, NRT patch 21 mg daily
(with a taper to 7 mg daily), or placebo. The dosing regimen for each drug was based on the
approved/labelled dosing at the time the study initiated. The study used a triple dummy
design meaning that each participant received 3 treatments; for those in an active treatment
arm (varenicline, bupropion, and NRT), the treatment they were assigned to was active and
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the other 2 treatments were matched placebos, and for those in the placebo group, all 3
treatments were matched placebos. All subjects were instructed to set their target quit date as
1 week after the start of the study. Varenicline and bupropion (and their matching placebos)
were initiated on Study Day 1, 1 week prior to the target quit date and the NRT patch (and its
matching placebo) was initiated on the target quit date (Day 8). Details of the dosing
regimen for each treatment arm are provided in Table 1.

Table 1. EAGLES Treatment Administration and Dosing Schedule

Treatment Days 1-3 Days 4-7 Weeks 1°-8 Weeks 8-10 Weeks 10-12
Group
Varenicline 0.5 mgV QD 0.5 mg V BID 1 mg V BID 1 mg V BID 1 mg V BID
1 pbo B QD 1 pbo B BID 1 pbo B BID 1 pbo B BID 1 pbo B BID
1 pboNRT QD 1 pboNRTQD 1pboNRT QD
Bupropion 150 mg B QD 150 mg B BID 150 mg B BID 150 mg B BID 150 mg B BID
1 pbo V QD 1 pbo V BID 1 pbo V BID 1 pbo V BID 1 pbo V BID
1 pbo NRT QD 1 pbo NRT QD 1 pbo NRT QD
NRT patch 1 pboV QD 1 pbo V BID 21 mg NRT QD 14mgNRT QD 7 mgNRT QD
1 pbo B QD 1 pbo B BID 1 pbo V BID 1 pbo V BID 1 pbo V BID
1 pbo B BID 1 pbo B BID 1 pbo B BID
Placebo 1 pbo V QD 1 pbo V BID 1 pbo V BID 1 pbo V BID 1 pbo V BID
1 pbo B QD 1 pbo B BID 1 pbo B BID 1 pbo B BID 1 pbo B BID

1 pbo NRT QD 1 pbo NRT QD 1 pbo NRT QD
a. Atthe Week 1 visit, the varenicline dose was to be taken as 2 % 0.5 mg tablets (or 2 placebo
varenicline tablets) in the AM and 1 mg tablet (or 1 placebo varenicline tablet) in the PM.
B=bupropion; BID=twice daily; NRT=nicotine replacement therapy; QD=once daily; V=varenicline;
pbo=placebo.

To address FDA concerns about differential risk of serious NPS AEs in subjects with or
without a history of a psychiatric disorder, subjects were stratified into 1 of 2 cohorts, those
with a diagnosed history (current and/or past) of a psychiatric disorder (referred to as the
“PHx cohort™) and those without a history of a psychiatric disorder (referred to as the “non-
PHx cohort”). Cohort stratification was confirmed by the Structured Clinical Interview for
the Diagnostic and Statistical Manual of Mental Disorders 4th Edition-Text Revision
(DSM-IV-TR) Axis I and II disorders (SCID I and II), which was conducted at the screening
visit by trained site personnel. Additional steps to ensure proper stratification were taken:

¢ Qualifications for site personnel administering the SCID were defined: clinician or
qualified person trained in clinical mental health (ie, PhD level clinical psychologist
or masters level training in related areas (psychologist, social work)

e Site personnel were trained on completing the SCID by an external vendor
(Worldwide Clinical Trials (WCT), Inc) and were required to complete SCID
refresher training every 6 months while subjects were being screened

e For subjects determined to have a psychiatric disorder, SCID diagnoses were
confirmed by a qualified mental health professional (MHP), defined as a psychiatrist
or licensed PhD level psychologist.
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Subjects in the PHx cohort were further stratified based on which of 4 categories their
primary diagnosis was in: mood disorders, anxiety disorders, psychotic disorders, or
personality disorders. These categories were also agreed upon with FDA. Further details
about the psychiatric diagnoses are provided in Section 2.1.4.2 below.

2.1.3. Study Procedures

The study design included a 12-week treatment phase followed by a 12-week non-treatment
follow-up phase, for a total study duration of 24 weeks. Subjects were instructed to quit
smoking 1 week after starting treatment, which coincided with the end of titration period for
varenicline and bupropion and the initiation of NRT treatment (see Table 1). Figure 1 shows
a schematic diagram of the study. Subjects had in-clinic visits in Weeks 1-6, and Weeks 8,
10, 12, 13, 16, 20, and 24. Subjects were contacted by telephone during the in-between
weeks. Volunteered AEs were captured at both in-clinic visits and telephone contacts, while
solicited AEs (using a structured interview) were captured only at in-clinic visits and
psychiatric scales, as described in more detail below, were also administered at in-clinic
visits. In addition, counseling for smoking cessation (10 minutes or less) was provided at
each in-clinic visit. Smoking status was assessed at in-clinic visits and during telephone
contacts.

Figure 1. Study A3051123 Study Design and Plan

begin 0.5 mg QD Day 1 Wk 9-12 CAR
Wk9-24 CAR
gin 0.5 mg BID Day 4
v *begin 1 mg BIDDay 8 varenicline
fegin 130 mg QD Day 1 | ! ! ! ! ' " i
Baseline .
Randomization Y |begin 150 mg BID Day 4 bupropion
Screening |—\4 NRT patch
Visit 4 tegin 21mg QD (7 weeks) Jiameop | TmgqD
placebo
(IQD)
Study Visits: BL W W W W W W W W W W W W
1 2 3 4 5 6 8 10 12 13 16 20
S SN
~ hd
Treatm ent p hase Non -treatment Follow -Up
<+— Treatment—Emergent Period —_— >

BID=twice daily; BL=baseline; CAR=continuous abstinence rate; QD=once daily; TQD=target quit date; W or
Wk=week: NRT=nicotine replacement therapy.

2.1.4. Inclusion/Exclusion Criteria
2.1.4.1. General inclusion/exclusion criteria
All subjects, regardless of cohort, had to meet the general study enrollment criteria.
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Some of the general inclusion criteria of specific importance to the study were:

Male or female cigarette smokers, 18-75 years of age, motivated to stop smoking and
considered suitable for a smoking cessation attempt.

Smoked an average of at least 10 cigarettes per day during the past year and during
the month prior to the screening visit, and had an exhaled CO >10 parts per million
(ppm) at screening.

Some of the general exclusion criteria of specific importance to the study were:

Subjects with an Axis I diagnosis according to DSM-IV-TR criteria who had a rating
of 5 or higher on the Clinical Global Impression of Severity (CGI-S).

Subjects who were believed to have a suicidal risk at screening, baseline, or after
assessment by a qualified MHP if a risk assessment interview was required after
screening or baseline based on positive responses on the Columbia Suicide Severity
Rating Scale (C-SSRS).

o Suicidal ideation associated with actual intent and/or plan in the past year: Yes
answer on item 5 of the C-SSRS.
o Previous history of suicidal behaviours in the past year.

Subjects who had taken varenicline, bupropion, or NRT within 30 days prior to
baseline visit.

Subjects for whom treatment with bupropion was not appropriate:

o Subjects with a current seizure disorder or any history of seizures;

o Subjects undergoing abrupt discontinuation of alcohol or sedatives (including
benzodiazepines);

o Subjects with current or prior diagnosis of anorexia or bulimia nervosa;

o Subjects who had taken a monoamine oxidase inhibitor within the past
14 days (prior to the baseline visit);

o Subjects who were taking the following narrow therapeutic range medications
that are metabolised by cytochrome P450 (CYP) 2D6: desipramine,
nortriptyline, Type 1C anti-arrhythmics (eg, propafenone, flecainide), and
thioridazine.

Subjects who did not agree to abstain from using non-cigarette tobacco products
(including pipe tobacco, cigars, snuff, chewing tobacco, hookah, etc) or marijuana
during study participation.

Subjects who did not agree to abstain from using NRT, bupropion, varenicline, and
other aids to smoking cessation during study participation (both the treatment phase
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and the post-treatment follow-up). [Note that although this was considered a protocol
deviation and use of such products was captured as concomitant medications, subjects
could remain in the study.]

e Subjects with skin conditions resulting in red, broken, or irritated skin that could
hinder the use of the NRT patch.

2.1.4.2. Psychiatric History Cohort Inclusion/Exclusion Criteria

A noted above, there were 2 cohorts of subjects, those with a diagnosed history (current
and/or past) of a psychiatric disorder and those without a history of a psychiatric disorder, as
confirmed by the SCID, conducted at the screening visit. For the purposes of this study, a
“current” diagnosis was defined as meeting the established criteria in the prior month and a
“past” or “lifetime” diagnosis was defined as meeting the established criteria anytime in the
past medical history. Subjects were included in the PHx cohort if they had a primary
diagnosis of 1 of the following 4 types of DSM-IV-TR Axis I and II disorders (as discussed
and agreed upon with FDA) and they were considered clinically stable (no acute
exacerbation of their condition in past 6 months, if on medication, stable drug and dose >3
months, no change in treatment anticipated, not at high risk of self-injury or suicidal
behaviour):

e Psychotic disorders limited to schizophrenia and schizoaffective disorder

e Mood disorders limited to major depression, bipolar I and bipolar II disorders (with
the exception of European countries where bipolar disorders were excluded due to
bupropion labelling)

e Anxiety disorders limited to panic disorder with or without agoraphobia, post-
traumatic stress disorder, obsessive-compulsive disorder, social phobia, and
generalised anxiety disorder

e Personality disorders limited to borderline personality disorder (past history)

The psychiatric disorders listed below were considered exclusionary for study enrollment, if
any 1 of them was the subject’s sole current or past diagnosis. However, if a subject had a
primary diagnosis of 1 of the inclusionary disorders above, they could still be enrolled if the
subject was able to comply with all study requirements. In addition, subjects with past
substance abuse/misuse had to be in full remission for 12 months and not taking opioid
agonists or partial agonists. If subjects had current co-morbid conditions other than those
listed below, they could be considered for enrollment after consultation with a medical
monitor.

e Psychotic disorders including schizophreniform disorder, delusional disorder, and
psychotic disorders not otherwise specified

e All delirium, dementia, and amnestic and other cognitive disorders

e All substance-induced disorders (other than nicotine)

e All factitious disorders

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE
Page 25



090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

CHANTIX® (varenicline) Tablets
2016 FDA Advisory Committee Meeting Briefing Document

e All dissociative disorders
e All impulse control disorders

e Evidence of substance abuse/misuse or dependence severe enough to compromise the
subject’s ability to comply with the study requirements;

e Subjects with antisocial, schizotypal, or any other personality disorder severe enough
to compromise the subject’s ability to comply with the study requirements.

Psychiatric history cohort eligibility criteria for each subject were reviewed by WCT prior to
subject enrollment.

2.1.4.3. Non-Psychiatric History Cohort Inclusion/Exclusion Criteria

To be included in the non-PHx cohort, subjects could not have had a diagnosis of any type of
psychiatric disorder confirmed by the SCID administered at the screening visit (as a primary
or comorbid diagnosis in the past or currently, including substance use disorders). Non-
psychiatric history cohort eligibility criteria for each subject were reviewed by WCT prior to
subject enrollment.

2.1.5. Enhanced Neuropsychiatric Assessment Procedures

The EAGLES study design included several procedures to help ensure robust and thorough
collection of NPS data. These are described below.

e Use of a semi-structured NPS interview: the Neuropsychiatric Adverse Event Interview
[NAEI]) was designed to systematically assess the presence and severity of NPS events
of interest through a series of targeted questions. Investigators could record AEs based
on the NAEI as they deemed appropriate. The NAEI was developed by Pfizer, in part
through discussions with FDA, and was piloted by an external vendor in a study with a
subject population similar to EAGLES to ensure subject understanding of the questions.*
Site personnel were retrained on the tool every 6 months.

e Use of common validated psychiatric rating scales: These included the C-SSRS, the
Hospital Anxiety and Depression Scale (HADS), and the Clinical Global Impressions-
Improvement scale (CGI-I, focused on psychiatric condition). Investigators could record
AEs based on data from these tools as deemed appropriate. Site personnel administering
these scales were required to be at least a bachelor’s level clinician or nurse. Study
personnel were extensively trained on use of these tools and in the case of the C-SSRS,
were required to be re-trained every 2 years for the C-SSRS.

e Required MHP evaluations: evaluation by an MHP was required in certain circumstances
both during screening and at clinic visits during the treatment and follow-up phases, eg, if
the subject answered “yes” on the C-SSRS for item 5 or had a CGI-I score >11 and any
subject who had an NPS AE endpoint event. Investigators could also request an MHP
evaluation at any time per their discretion. Investigators could record AEs based on these
evaluations as deemed appropriate.
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Proxy AE reporting: AEs volunteered by family and physicians of the subject were also
recorded in addition to those volunteered by the subject themselves. This process was
facilitated by providing subjects with emergency contact information cards that they
could share with close contacts, eg, family and physicians, which explained the subject’s
participation in the study and listed the NPS events of concern to facilitate the proxy
reporting of these events to investigative site personnel.

The description of the event as reported by the subject or proxy for the subject was
recorded verbatim as part of the AE collection process. These verbatim descriptions
provided an additional dimension to the Investigator’s medical interpretation of the
events and were noted in prose safety narratives prepared for events of interest. Some
examples of subject verbatim text from various treatment arms including placebo are
shown below. These examples are for events that met the criteria for the primary NPS
AE endpoint.

> “just suddenly get the feeling of anger and get angry towards people just out of
the blue. I’ve been yelling at people and I never yell. This is not like me at all.”
(hostility component)

> Subject’s girlfriend stated “My boyfriend hit me in the head with a gun and
cracked my skull.” (aggression component)

> “Ijust got tired of feeling that way (angry and anxious) and thought I should just
end it all. I put a loaded gun to my mouth.” (suicide behavior component)

> “Thought about walking into traffic. Feeling lasted 3-4 hours.” (suicidal
ideation component)

2.1.6. Composite Neuropsychiatric Endpoint

A composite AE endpoint was developed specifically for EAGLES, through discussion with
FDA, in consideration of the variable nature of the NPS events reported in postmarketing
reports. Use of a composite endpoint allowed for increased sensitivity in detecting treatment
and/or cohort differences in the rates of NPS events. This composite endpoint was discussed
and agreed upon with FDA and specified in the study protocol and Statistical Analysis Plan
(SAP). The NPS AE endpoint was composed of 16 components, representing distinct
psychiatric constructs, although some components were closely related. These components
were selected to cover the spectrum of events reported in postmarketing cases and reflected
in the CHANTIX label. The 16 components were: agitation, aggression, anxiety, delusions,
depression, feeling abnormal, hallucinations, homicidal ideation, hostility, mania, panic,
paranoia, psychosis, suicidal ideation, suicidal behavior, and suicide. As shown in Table 2,
each component was composed of 1 or more Medical Dictionary for Regulatory Activities

(MedDRA) Preferred Terms (PTs); in total there were 261 PTs in the composite endpoint
(see Appendix 1 for an explanation of MedDRA coding). To be considered part of the
composite endpoint, AEs in the anxiety, depression, feeling abnormal, and hostility
components had to be rated ‘severe’ in intensity (see Section 2.4 for an explanation of
severity ratings) by the Investigator while AEs in all other components could be either
“moderate” or “severe”. The severity criteria were imposed to minimize inclusion of less
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clinically significant events, including some typically associated with nicotine withdrawal
(eg, anxiety and depression). Events rated as “mild” by the Investigator were not included in
the endpoint at all. The restriction of the anxiety, depression, feeling abnormal, and hostility
components to” severe” only events was requested by FDA.

Table 2.  List of MedDRA Preferred Terms in Each Component of the Primary
Composite NPS Adverse Event Endpoint

Components with severe intensity events only

Anxiety: Adjustment disorder with anxiety, Acrophobia, Activation syndrome, Acute stress disorder, Agoraphobia, Animal
phobia, Anticipatory anxiety, Anxiety, Anxiety disorder, Anxiety disorder due to a general medical condition,
Arachnophobia, Autophobia, Burnout syndrome, Claustrophobia, Compulsions, Dysmorphophobia, Fear, Fear of animals,
Fear of closed spaces, Fear of crowded places, Fear of death, Fear of disease, Fear of eating, Fear of falling, Fear of
injection, Fear of open spaces, Fear of pregnancy, Fear of weight gain, Generalised anxiety disorder, Haphephobia,
Hydrophobia, Impatience, Impulse-control disorder, Impulsive behaviour, Limited symptom panic attack, Nervousness,
Neurosis, Noctiphobia, Nocturnal fear, Nosophobia, Obsessive thoughts, Obsessive-compulsive disorder, Ochlophobia,
Osmophobia, Paruresis, Performance fear, Phagophobia, Phobia, Phobia of driving, Phobia of exams, Phobia of flying,
Phobic avoidance, Phonophobia, Photaugiaphobia, Post-traumatic stress disorder, Pyromania, Social fear, Social phobia,
Somatoform disorder cardiovascular, Stress, Tension, Thanatophobia, Trichotillomania.

Depression: Adjustment disorder with depressed mood, Adjustment disorder with mixed anxiety and depressed mood,
Agitated depression, Anhedonia, Apathy, Asocial behaviour, Boredom, Crying, Decreased interest, Depressed mood,
Depression, Depressive symptom, Dysthymic disorder, Feeling guilty, Feeling of despair, Feelings of worthlessness,
Laziness, Major depression, Menopausal depression, Mood disorder due to a general medical condition, Morose, Negative
thoughts, Postpartum depression, Psychomotor retardation, Regressive behaviour, Seasonal affective disorder, Self esteem
decreased, Social avoidant behaviour, Tearfulness.

Feeling Abnormal: Abnormal behavior, Activities of daily living impaired, Altered state of consciousness, Bedridden,
Bradyphrenia, Catatonia, Circumstantiality, Confabulation, Confusional arousal, Confusional state, Consciousness
fluctuating, Depersonalisation, Derailment, Derealisation, Disability, Disorientation, Dissociation, Dissociative amnesia,
Dissociative disorder, Dissociative fugue, Dissociative identity disorder, Dreamy state, Dyslogia, Emotional disorder,
Emotional distress, Feeling abnormal, Feeling drunk, Ideas of reference, Illogical thinking, Impaired driving ability,
Impaired reasoning, Impaired self-care, Impaired work ability, Loose associations, Magical thinking, Mental disorder,
Mental impairment, Mental status changes, Mood altered, Morbid thoughts, Nervous system disorder, Obsessive rumination,
Performance status decreased, Perseveration, Personality change, Poverty of thought content, Pseudodementia, Psychiatric
symptom, Tachyphrenia, Tangentiality, Thinking abnormal, Thought blocking, Trance.

Hostility: Antisocial behavior, Belligerence, Hostility, Intermittent explosive disorder, Psychopathic personality.

Components with moderate or severe intensity events
Agitation: _Agitation, Disturbance in attention, Hyperkinesia, Restlessness.

Aggression: Aggression, Anger, Antisocial personality disorder, Dysphoria, Homicide, Incest, Physical abuse, Physical
assault, Sexual abuse, Spousal abuse, Verbal abuse, Violence-related symptom.

Delusions:_Alice in wonderland syndrome, Cotard's syndrome, Deja vu, Delusion, Delusion of grandeur, Delusion of
reference, Delusion of replacement, Delusional disorder, erotomanic type, Delusional disorder, grandiose type, Delusional
disorder, jealous type, Delusional disorder, mixed type, Delusional disorder, persecutory type, Delusional disorder, somatic
type, Delusional disorder, unspecified type, Delusional perception, Delusions, mixed, Depressive delusion, Erotomanic
delusion, Grandiosity, Jamais vu, Jealous delusion, Persecutory delusion, Somatic delusion, Thought broadcasting, Thought
insertion, Thought withdrawal.

Hallucination: Hallucination, Hallucination, auditory, Hallucination, gustatory, Hallucination, olfactory, Hallucination,
synaesthetic, Hallucination, tactile, Hallucination, visual, Hallucinations, mixed, Hypnagogic hallucination, Hypnopompic
hallucination, Illusion, Somatic hallucination.

Mania: Affect lability, Bipolar disorder, Bipolar I disorder, Bipolar II disorder, Cyclothymic disorder, Disinhibition,
Elevated mood, Euphoric mood, Flight of ideas, Hypomania, Mania, Mood swings, Self esteem inflated.

Panic: Breath holding, Panic attack, Panic disorder, Panic disorder with agoraphobia, Panic disorder without agoraphobia,
Panic reaction.

Paranoia: Hypervigilance, Paranoia, Paranoid personality disorder, Suspiciousness.
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Table 2.  List of MedDRA Preferred Terms in Each Component of the Primary
Composite NPS Adverse Event Endpoint

Psychosis: Acute psychosis, Brief psychotic disorder with marked stressors, Brief psychotic disorder without marked
stressors, Flat affect, Hysterical psychosis, Inappropriate affect, Negativism, Psychotic behaviour, Psychotic disorder,
Psychotic disorder due to a general medical condition, Reactive psychosis, Schizoaffective disorder, Schizoaffective
disorder bipolar type, Schizoaffective disorder depressive type, Schizophrenia, Schizophrenia simple, Schizophrenia,
catatonic type, Schizophrenia, disorganised type, Schizophrenia, paranoid type, Schizophrenia, residual type, Schizophrenia,
undifferentiated type, Schizophreniform disorder, Schizotypal personality disorder, Shared psychotic disorder, Transient
psychosis.

Homicidal Ideation: Homicidal ideation
Suicidal Behavior: Intentional self-injury, Self injurious behaviour, Suicidal behaviour, Suicide attempt.
Suicidal Ideation: Self-injurious ideation, Suicidal ideation.

Suicide: Completed suicide, Depression suicidal.
MedDRA=Medical Dictionary for Regulatory Activities.
MedDRA Version 18.0

2.1.7. Study Limitations

Although EAGLES was robustly designed study to evaluate the NPS safety profile of
varenicline (and bupropion), as with most clinical trials, some inherent limitations may affect
interpretation of the results, including:

e inclusion was restricted to moderate to heavy smokers, those smoking 10 or greater
cigarettes per day (limitation primarily for efficacy).

e only smokers with psychiatric disorders who were stable (with or without treatment)
or who had previous psychiatric conditions that were in remission were allowed to
enroll.

e the scope of the primary diagnoses allowed for inclusion was restricted to 4 major
disease categories (mood disorders, anxiety disorders, psychosis, and borderline
personality disorders) and excluded people with current substance abuse disorders or
at imminent risk for suicide.

e the 24 week duration of the study and the frequent study visits might not mirror the
real world experience of the majority of smokers attempting to quit, for whom such a
strong support system might not be available.

Restrictions on the psychiatric population were implemented to ensure a subject’s suitability,
in terms of personal safety, for initiating a smoking cessation attempt and their ability to
follow study procedures, factors which would have counterparts in a real world setting as
well. Additionally, although subjects could not have a primary diagnosis of substance abuse,
they could have had a co-morbid diagnosis of substance abuse.

An additional limitation was that although the study was adequately sized to estimate the
rates of the composite endpoint, there was limited precision to detect rare NPS AEs.
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2.2. Study Conduct
2.2.1. Study Oversight

EAGLES was conducted in accordance with standard Pfizer study procedures and study
oversight was in accordance with Pfizer’s quality management system. The quality
management system entails a combination of scheduled on-site monitoring, compliance
oversight visits to the study sites, and Investigator site audits. Potential significant quality
issues identified as a result of monitoring/oversight were escalated and evaluated to
determine appropriate further action.

A total of 4451 on-site monitoring visits were conducted during the course of the study
across all 142 sites that screened subjects. A total of 404 compliance oversight visits were
completed at 140 sites during the conduct of the study. A total of 26 investigator site audits
were conducted over the study period.

2.2.1.1. Protocol Deviations

Study oversight procedures identified protocol violations which were then discussed with site
personnel. The major protocol violations are summarized in Table 3 for the study overall and
by treatment group.

Table 3. Summary of Major Protocol Deviations in EAGLES by Issue Category and
Treatment Group

Number (%) of Subjects

Varenicline Bupropion NRT Placebo Total

Issue Category (N=2016) (N=2006) (N=2022) (N=2014) (N=8058)
AE/SAE reporting 3(0.15) 3(0.15) 3(0.15) 2 (0.10) 11(0.14)
Disallowed Medications 60 (2.98) 47 (2.34) 52 (2.57) 58 (2.88) 217 (2.69)
Inclusion/Exclusion Criteria 84 (4.17) 96 (4.79) 87 (4.30) 85 (4.22) 352 (4.37)
Informed Consent 1 (0.05) 2 (0.10) 2 (0.10) 2 (0.10) 7 (0.09)
IP Administration/Study Treatment 7 (0.35) 12 (0.60) 16 (0.79) 16 (0.79) 51 (0.63)
Procedures/Tests 25(1.24) 35(1.74) 32 (1.58) 34 (1.69) 126 (1.56)
Visit Schedule 0 0 0 0 0
Withdrawal Criteria 0 0 0 0 0
Other 9 (0.45) 18 (0.90) 6 (0.30) 16 (0.79) 49 (0.61)

AE=adverse event; [P=investigational product; N=number of subjects per treatment arm; PD=protocol deviation;
SAE=serious adverse event.

Subjects were counted only once per issue category and major PD designation.

Includes all subjects who received at least 1 partial dose of study treatment.

Percentages were calculated in reference to N.

Of note, study monitoring identified 49 subjects who were initially randomized to the
incorrect cohort. For 44 of these subjects, data were corrected prior to database lock and
release, and subjects were analyzed in the correct non-PHx and PHx cohorts. For 4 of the 5
remaining subjects (1 bupropion, 2 NRT, 1 placebo), the initial randomization (non-PHx
cohort) was correct, based on information available at that time; however, later in the course
of the study, new information became available that would have changed the subject’s cohort
assignment (PHx), had it been disclosed at screening. The final subject, treated with
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bupropion, was randomized to the PHx cohort due to incorrect completion of the SCID. The
SCID should have been negative, and the subject should have been in the non-PHx cohort.

For these 5 subjects who were not classified correctly for study analyses, 1 had AEs that met
the severity criteria for the NPS AE endpoint. This placebo subject, who was in the non-PHx
cohort, had moderate panic reaction and moderate schizophrenia; however, these events were
post-treatment emergent (more than 30 days after the last dose of study treatment). As a
result, they were not included in the primary NPS AE endpoint.

Oversight activities also raised data quality issues for 2 study sites. To determine if these
data quality issues had an impact on the study results, sensitivity analyses were conducted,
which removed from the primary endpoint analysis these sites, both individually and
together. These analyses indicated that data from these sites did not significantly impact the
study results.

2.3. Study Population
2.3.1. Subject Disposition

Overall, 8144 subjects at 140 investigative centers in 16 countries were randomized. Almost
half of all sites (65 of 140) and just over half of all subjects (4260 of 8144 subjects) were in
the US. Other countries represented included: Argentina, Australia, Brazil, Bulgaria,
Canada, Chile, Denmark, Finland, Germany, Mexico, New Zealand, Russian Federation,
Slovakia, South Africa, and Spain. The number of subjects in each cohort (~4000) and in
each treatment group within a cohort (~1000) was well balanced.

Subject disposition from the point of randomization is summarized in Table 4 for the study
overall and by cohort.

Table 4. EAGLES Subject Disposition Overall and by Cohort

Number (%) of Subjects

Varenicline  Bupropion NRT Placebo
Overall
Assigned to Study Treatment 2037 2034 2038 2035
Randomized but Not Treated 21 28 16 21
Randomized and Treated 2016 (100) 2006 (100) 2022 (100) 2014 (100)
Completed treatment 1565 (77.6) 1537 (76.6) 1538 (76.1) 1528 (75.9)
Discontinued treatment 451 (22.4) 469 (23.4) 484 (23.9) 486 (24.1)
Completed Study 1598 (79.3) 1586 (79.1) 1557 (77.0) 1552 (77.1)
OTIS completers 138 152 145 123
Discontinued Study 418 (20.7) 420 (20.9) 465 (23.0) 462 (22.9)
During treatment phase® 293 (70.1) 281 (66.9) 303 (65.2) 335(72.5)
Post-treatment phase® 125 (29.9) 139 (33.1) 162 (34.8) 127 (27.5)
Non-Psychiatric History
Assigned to Study Treatment 1005 1001 1013 1009
Randomized but Not Treated 15 12 7 10
Randomized and Treated 990 (100) 989 (100) 1006 (100) 999 (100)
Completed treatment 793 (80.1) 772 (78.1) 777 (77.2) 803 (80.4)
Discontinued treatment 197 (19.9) 217 (21.9) 229 (22.8) 196 (19.6)
Completed Study 787 (79.5) 783 (79.2) 767 (76.2) 787 (78.8)
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Table4. EAGLES Subject Disposition Overall and by Cohort
Number (%) of Subjects
Varenicline  Bupropion NRT Placebo
OTIS completers 52 68 61 35
Discontinued Study 203 (20.5) 206 (20.8) 239 (23.8) 212 (21.2)
During treatment phase” 139 (68.5) 130 (63.1) 157 (65.7) 154 (72.6)
Post-treatment phase® 64 (31.5) 76 (36.9) 82 (34.3) 58 (27.4)
Psychiatric History
Assigned to Study Treatment 1032 1033 1025 1026
Randomized but Not Treated 6 16 9 11
Randomized and Treated 1026 (100) 1017 (100) 1016 (100) 1015 (100)
Completed treatment 772 (75.2) 765 (75.2) 761 (74.9) 725 (71.4)
Discontinued treatment 254 (24.8) 252 (24.8) 255 (25.1) 290 (28.6)
Completed Study 811 (79.0) 803 (79.0) 790 (77.8) 765 (75.4)
OTIS completers 86 84 84 88
Discontinued Study 215 (21.0) 214 (21.0) 226 (22.2) 250 (24.6)
During treatment phase® 154 (71.6) 151 (70.6) 146 (64.6) 181 (72.4)
Post-treatment phase” 61 (28.4) 63 (29.4) 80 (35.4) 69 (27.6)

a. Percentages are based on the number of subjects who discontinued the study.
NRT=nicotine replacement therapy; OTIS=Off Treatment and In Study.
Includes all subjects who received at least 1 partial dose of study drug.

Overall, approximately 78% of subjects in each treatment group completed the study and a
slightly lower percentage completed treatment. Treatment completion rates were similar in
the PHx cohort compared to the non-PHx cohort in all treatment groups. Both study and
treatment completion rates for varenicline subjects were at the high end of the range seen
across treatments. Most subjects who discontinued the study did so during the treatment

phase (~70%).

Reasons for discontinuation from treatment are shown in Table 5 for the non-PHx cohort and

Table 6 for the PHx cohort.
Table 5. Reasons for Discontinuation from Treatment — Non-Psychiatric History
Cohort
Number (%) of Subjects
Varenicline  Bupropion NRT Placebo
N=990 N=989 N=1006 N=999
Discontinued treatment 197 (19.9) 217 (21.9) 229 (22.8) 196 (19.6)
Adverse event 57 (5.8) 74 (7.5) 73 (7.3) 26 (2.6)
Insufficient clinical response 6 (0.6) 3(0.3) 9(0.9) 7 (0.7)
Lost to follow-up 42 (4.2) 39(3.9) 37(3.7) 38(3.8)
Medication error without 0 1(0.1) 0 0
associated adverse event
No longer meets eligibility criteria 0 3(0.3) 0 2(0.2)
No longer willing to participate in 61 (6.2) 63 (6.4) 79 (7.9) 89 (8.9)
study
Other 29 (2.9) 29 (2.9) 26 (2.6) 26 (2.6)
Protocol violation 1(0.1) 3(0.3) 4(0.4) 5(0.5)
Withdrawn due to pregnancy 1(0.1) 1(0.1) 1(0.1) 2(0.2)
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Table S. Reasons for Discontinuation from Treatment — Non-Psychiatric History

Cohort
Number (%) of Subjects
Varenicline  Bupropion NRT Placebo
Subject died 0 1(0.1) 0 1(0.1)

NRT=nicotine replacement therapy; N=total number of subjects per treatment group.
Includes all subjects who received at least 1 partial dose of study treatment.

In the non-PHx cohort, across all treatment groups, reason for discontinuation from treatment
was most frequently categorized as ‘adverse event’, ‘lost to follow-up’, ‘no longer willing to
participate’, and ‘other’. The percentages of subjects in each of the categories ‘lost to
follow-up’, ‘no longer willing to participate’, and ‘other’ were generally similar across
treatment groups, while fewer placebo subjects than subjects in the active treatment groups
were categorized as discontinuing treatment due to the category ‘adverse event’.

Table 6. Reasons for Discontinuation from Treatment — Psychiatric History Cohort

Number (%) of Subjects

Varenicline  Bupropion NRT Placebo
N=1026 N=1017 N=1016 N=1015
Discontinued treatment 254 (24.8) 252 (24.8) 255 (25.1) 290 (28.6)
Adverse event 108 (10.5) 101 (9.9) 85 (8.4) 94 (9.3)
Insufficient clinical response 4(0.4) 4(0.4) 8(0.8) 10 (1.0)
Lost to follow-up 44 (4.3) 37 (3.6) 36 (3.5) 44 (4.3)
Medication error without 1(0.1) 0 0 1(0.1)
associated adverse event
No longer meets eligibility criteria 1(0.1) 6 (0.6) 4(0.4) 3(0.3)
No longer willing to participate in 62 (6.0) 70 (6.9) 66 (6.5) 83 (8.2)
study
Other 30(2.9) 30(2.9) 49 (4.8) 49 (4.8)
Protocol violation 4(0.4) 1(0.1) 6 (0.6) 4(0.4)
Withdrawn due to pregnancy 0 2(0.2) 1(0.1) 1(0.1)
Subject died 0 1(0.1) 0 1(0.1)

NRT=nicotine replacement therapy; N=total number of subjects per treatment group.
Includes all subjects who receive at least 1 partial dose of study treatment.

In the PHx cohort, reasons for discontinuing treatment were similar to those in the non-PHx
cohort across all treatment groups (most frequent reasons categorized as ‘adverse event’,
‘lost to follow-up’, ‘no longer willing to participate’, and ‘other’), although a higher
percentage of subjects in the PHx cohort discontinued treatment due to an AE than in the
non-PHx cohort (8.4% - 10.5% versus [vs] 2.6% - 7.5%, respectively). In the PHx cohort,
the percentages of subjects in each of these categories were generally similar across
treatment groups.

A further analysis of subjects whose treatment discontinuation was categorized as ‘lost to
follow-up’, ‘no longer willing to participate’, and ‘other’ was performed to evaluate whether
any of these subjects may, in fact, have possibly discontinued due to an AE although their
discontinuation was not reported as such. For this analysis, the Investigators’ comments in

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE
Page 33



090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

CHANTIX® (varenicline) Tablets
2016 FDA Advisory Committee Meeting Briefing Document

the discontinuation category field were reviewed along with AE information for the subject.
Based on the comments, subjects were further categorized as having discontinued for a
reason that was clearly not AE-related (‘clear non-AE reason’, eg, subject moved or changed
jobs), a reason which was unclear regarding a relation to an AE (‘unclear reason’), or a
reason which implied the discontinuation was possibly due to an AE (‘possibly due to AE’).
The results of this analysis are shown in Table 7.

Table 7. Evaluation of Subjects Reported as Discontinuing Treatment Due to
Reasons of ‘Lost to Follow-Up’, ‘No Longer Willing to Participate’, and
‘Other’ — By Cohort

Non-Psychiatric Cohort Psychiatric Cohort
Lost
to No longer Lostto  No longer
follow-  willing to follow-  willing to
up participate Other up participate Other
Varenicline
Overall 42 61 29 44 62 30
Possibly due to AE 0 3 3 0 5 2
Bupropion
Overall 39 63 29 37 70 30
Possibly due to AE 0 0 1 0 4 3
NRT
Overall 37 79 26 36 66 49
Possibly due to AE 0 2 1 1 1 1
Placebo
Overall 38 89 26 44 83 49
Possibly due to AE 0 0 1 0 4 2

AE=adverse event; NRT=nicotine replacement therapy.
Includes all subject who received at least 1 partial dose of study drug

This retrospective analysis suggests that there were relatively few subjects who potentially
discontinued treatment due to an AE of any type.

2.3.2. Demographic and Other Baseline Characteristics

Demographic and other baseline characteristics are shown in Table 8 (non-PHx cohort) and
Table 9 (PHx cohort).

Table 8. Demographic and Other Baseline Characteristics — Non-Psychiatric History

Cohort
Baseline Characteristics Varenicline Bupropion NRT Placebo
(N=990) (N=989) (N=1006) (N=999)
Age (years)
n 990 989 1006 999
Mean (SD) 45.8 (13.0) 46.0 (13.0) 46.1 (12.8)  45.9(12.8)
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Table 8. Demographic and Other Baseline Characteristics — Non-Psychiatric History

Cohort
Baseline Characteristics Varenicline Bupropion NRT Placebo
(N=990) (N=989) (N=1006) (N=999)
Min, Max 18,73 18,75 18,75 18, 74
Gender, n (%)
Male 510 (51.5) 504 (51.0) 499 (49.6) 490 (49.0)
Female 480 (48.5) 485 (49.0) 507 (50.4) 509 (51.0)
Race, n (%)
White 819 (82.7) 820 (82.9) 837 (83.2) 817 (81.8)
Black 135 (13.6) 116 (11.7) 127 (12.6) 126 (12.6)
Asian 14 (1.4) 16 (1.6) 13(1.3) 19 (1.9)
Other 22 (2.2) 37 (3.7) 29 (2.9) 37 (3.7)
Weight (kg)
n 980 984 1000 992
Mean (SD) 80.0 (19.5) 80.4 (20.1) 81.6 (19.6)  80.6 (19.3)
Min, Max 39.8,176.8 40.5,171.5 38.4,201.8  42.0,169.2
Psychiatric Characteristics
Prior psychiatric medications, n (%)
Psychoanaleptics 27 (2.7) 27 (2.7) 33 (3.3) 36 (3.6)
Psycholeptics 61 (6.2) 58 (5.9) 68 (6.8) 73 (7.3)
HADS (Total Score)
n 990 989 1006 999
Mean (SD) 4.35 (4.44) 4.08 (4.09) 420 (4.11) 4.50(4.33)
Min, Max 0,28 0,24 0,25 0,22
C-SSRS Lifetime®
n (%) 49 (4.9) 44 (4.4) 52(5.2) 49 (4.9)
Smoking Characteristics
Total number of years subject smoked
n 990 989 1006 999
Mean (SD) 27.8 (12.8) 28.2 (13.0) 28.2 (12.8)  28.2(12.6)
Min, Max 2,64 2,60 1,63 2,62
Total number of lifetime serious quit attemptsb
None, n (%) 181 (18.3) 181 (18.3) 174 (17.3) 204 (20.4)
n 990 989 1006 999
Mean (SD) 3.3(13.8) 3.4(10.3) 3.1(4.2) 32(7.4)
Min, Max 0, 400 0, 300 0,31 0, 108
Number of subjects with >1 previous serious 809 (81.7) 808 (81.7) 832 (82.7) 795 (79.6)
quit attempt, n (%)
Previous use of medication for quit attempt (most recent attempt), n (%)
Varenicline 132 (13.3) 144 (14.6) 152 (15.1) 136 (13.6)
Bupropion 92 (9.3) 91 (9.2) 93(9.2) 90 (9.0)
NRT 272 (27.5) 307 (31.0) 325 (32.3) 305 (30.5)
Average number of cigarettes per day over the last month prior to study entry
n 990 989 1005 999
Mean (SD) 20.8 (8.3) 20.6 (7.8) 20.8 (8.2) 20.5(7.9)
Min, Max 10, 80 6, 60 10, 60 10, 60
FTND (Total Score)
n 989 987 1006 998
Mean (SD) 5.49 (1.98) 5.50(2.02) 556 (1.95) 5.51(2.01)
Min, Max 0,10 0,10 0,10 0,10

a. C-SSRS (positive response for suicidal behavior or/and ideation).
b. Serious quit attempt = more than 24 hours.

C-SSRS=Columbia Suicide Severity Rating Scale; HADS=Hospital Anxiety and Depression Scale, 14
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Table 8. Demographic and Other Baseline Characteristics — Non-Psychiatric History
Cohort

Baseline Characteristics Varenicline Bupropion NRT Placebo
(N=990) (N=989) (N=1006) (N=999)

individual item responses, ranging in increasing severity from 0 to 3; Max=maximum; Min=minimum,;
N=number of subjects per treatment arm; n=number of subjects with observation of interest; SD=standard
deviation; NRT=nicotine replacement therapy; FTND= Fagerstrom Test for Nicotine Dependence, scores range
from 1 (low dependence) to 10 (high dependence).

Includes all subjects who received at least 1 partial dose of study treatment.

Table 9. Demographic and Other Baseline Characteristics — Psychiatric History

Cohort
Baseline Characteristics Varenicline Bupropion NRT Placebo
(N=1026) (N=1017) (N=1016) (N=1015)
Age (years)
n 1026 1017 1016 1015
Mean (SD) 47.2 (11.8) 46.7 (12.2) 47.6 (11.5) 469 (11.5)
Min, Max 18, 74 18,75 18, 75 18,75
Gender, n (%)
Male 392 (38.2) 388 (38.3) 384 (37.8) 386 (38.0)
Female 634 (61.8) 629 (61.7) 632 (62.2) 629 (62.0)
Race, n (%)
White 849 (82.7) 816 (80.2) 804 (79.1) 822 (81.0)
Black 145 (14.1) 165 (16.2) 176 (17.3) 155 (15.3)
Asian 5(0.5) 10 (1.0) 11(1.1) 7(0.7)
Other 27 (2.6) 26 (2.6) 25 (2.5) 30 (3.0)
Unspecified 0 0 0 1(0.1)
Psychiatric Characteristics
Prior psychiatric medications, n (%)
Psychoanaleptics 423 (41.2) 354 (34.8) 369 (36.3) 380 (37.4)
Psycholeptics 309 (30.1) 298 (29.3) 326 (32.1) 295 (29.1)
HADS (Total Score)
n 1026 1017 1015 1015
Mean (SD) 8.26 (6.45) 8.74 (6.92) 8.37(6.58)  8.21(6.22)
Min, Max 0, 30 0, 36 0,31 0,36
C-SSRS Lifetime”
n (%) 353 (34.4) 363 (35.7) 339 (33.4) 358 (35.3)
Primary Diagnosis in SCID of:
Mood disorders, n (%) 731(71.2) 716 (70.4) 713 (70.2) 722 (71.1)
Anxiety disorders, n (%) 193 (18.8) 200 (19.7) 195 (19.2) 194 (19.1)
Psychotic disorders, n (%) 95 (9.3) 96 (9.4) 99 (9.7) 96 (9.5)
Personality disorder”, n (%) 7(0.7) 5(0.5) 9(0.9) 3(0.3)
Smoking Characteristics
Total number of years subject smoked
n 1026 1017 1016 1015
Mean (SD) 28.9 (11.8) 28.2(12.4) 289 (11.9) 283 (11.6)
Min, Max 2,60 2,56 2,58 2,56
Total number of lifetime serious quit attempts®
None, n (%) 171 (16.7) 174 (17.1) 165 (16.2) 161 (15.9)
n 1026 1017 1016 1015
Mean (SD) 34 (.7 3.5(6.9) 3.3(5.3) 3.6 (10.9)
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Table 9. Demographic and Other Baseline Characteristics — Psychiatric History

Cohort
Baseline Characteristics Varenicline Bupropion NRT Placebo
(N=1026) (N=1017) (N=1016) (N=1015)
Min, Max 0, 200 0, 100 0,77 0, 300
Number of subjects with >1 previous serious 855 (83.3) 843 (82.9) 851 (83.8) 854 (84.1)

quit attempt, n (%)
Previous use of medication for quit attempt (most recent attempt), n (%)

Varenicline 149 (14.5) 194 (19.1) 168 (16.5) 161 (15.9)

Bupropion 102 (9.9) 114 (11.2) 102 (10.0) 101 (10.0)

NRT 373 (36.4) 326 (32.1) 356 (35.0) 338 (33.3)
Average number of cigarettes per day over the last month prior to study entry

n 1026 1017 1016 1015

Mean (SD) 20.6 (8.0) 20.5 (8.2) 20.8 (9.1) 20.7 (8.2)

Min, Max 5,70 10, 60 10, 120 10, 70
FTND (Total Score)

n 1025 1017 1016 1015

Mean (SD) 6.04 (1.93) 6.06 (1.91) 5.96 (1.95) 5.91(2.02)

Min, Max 0,10 0,10 0,10 0,10

a. Limited to borderline personality disorder.

b. C-SSRS (positive response for suicidal behavior or/and ideation).

c. Serious quit attempt = more than 24 hours.

C-SSRS=Columbia Suicide Severity Rating Scale; HADS=Hospital Anxiety and Depression Scale, 14
individual item responses, ranging in increasing severity from 0 to 3; Max=maximum; Min=minimum;
N=number of subjects per treatment arm; n=number of subjects with observation of interest; SD=standard
deviation; NRT=nicotine replacement therapy; FTND=Fagerstrom Test for Nicotine Dependence, scores range
from 1 (low dependence) to 10 (high dependence); SCID=Structured Clinical Interview for DSM-IV.

Includes all subjects who received at least 1 partial dose of study treatment

Demographic characteristics were similar across treatment arms and generally similar
between the 2 cohorts. The mean age was approximately 46 years in the non-PHx cohort and
47 years in the PHx cohort. The majority of subjects were white, approximately 83% in the
non-PHx cohort and 81% in the PHx cohort. The gender split in the non-PHx cohort across
treatment arms was approximately 50% male/50% female, while in the PHx cohort it was
approximately 40% male/60% female. Of note, the majority of postmarketing reports are for
female patients.

Per protocol, subjects in the non-PHx cohort did not have a SCID-diagnosed psychiatric
disorder. In the PHx cohort the percentages of subjects with each category of primary
diagnosis were similar across treatment arms: approximately 70% had mood disorders, 20%
anxiety disorders, 10% psychotic disorders, and <1% personality disorders. In the non-PHx
cohort, approximately 5% of subjects had positive responses at Screening on the C-SSRS for
lifetime suicidal behavior and/or ideation, while for the PHx cohort approximately 35% had
positive lifetime responses at Screening.

Baseline smoking characteristics were similar in the 2 cohorts and across all treatment arms
within each cohort, including: years smoked (~28), average number of cigarettes per day
(~21) and number of quit attempts (3). Fagerstrom Test for Nicotine Dependence (FTND)
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total scores were slightly higher in the PHx cohort than in the non-PHx cohort (~6.0 vs 5.5,
respectively), but for both cohorts represented moderate dependence.

2.4. Safety

In EAGLES, safety was evaluated primarily through the collection of AEs and the
administration of psychiatric rating scales. AEs were defined according to the standard
criteria of any untoward medical occurrence in a clinical investigation subject administered a
product; the event does not necessarily have to have a causal relationship with the treatment
or usage. Both volunteered and solicited AEs were collected at each in-clinic visit both in
the treatment phase and the non- treatment follow-up phase. These included Weeks 1, 2, 3,
4,5,6,8,10, 12, 13, 16, 20 and 24 (see Figure 1). In addition, volunteered AEs were
collected at any weekly telephone visits conducted between the clinic visits (Weeks 7, 9, 11,
14, 15,17, 18, 19, 21, 22, and 23). The NAEI, C-SSRS and other psychiatric rating scales
were administered during in-clinic visits only. AEs reported during treatment and for up to
30 calendar days after treatment were considered to be treatment-emergent (see Figure 1).
AEs reported from 31 days after the last dose of study drug through the end of the study were
considered post-treatment-emergent. Only treatment-emergent AEs are discussed in this
document.

Investigators were required to rate the severity of each AE as mild, moderate or severe
according to the following standard guidelines:

MILD Does not interfere with subject's usual function.
MODERATE Interferes to some extent with subject's usual function.
SEVERE Interferes significantly with subject's usual function.

It is important to note that AE severity is distinct from AE seriousness. For example, an AE
could be severe yet not be considered a serious adverse event (SAE) and conversely, an AE
of mild or moderate severity could be considered an SAE. The standard regulatory criteria®'
for SAEs include:

e ecvents that result in death or are life threatening,
e cvents that lead to hospitalization (initial or prolonged),
e cvents that lead to a disability or permanent damage,
e ecvents that require intervention to prevent permanent impairment or damage,
e congenital anomalies or birth defects resulting from exposure in utero,
e other - important medical events.
As noted above (Section 2.1.5) AEs came from several sources: volunteered by the

participant or a proxy for the participant (family/physician), observed by the Investigator,
answers to questions on the NAEI deemed to be AEs by the Investigator, and/or responses on
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scales (C-SSRS, HADS, CGI-I) or MHP evaluations deemed to be AEs by the Investigator.
AEs presented in the sections below are from all sources combined. The decision to record a
reported or observed event of any type as an AE was up to the judgment of the Investigator.

2.4.1. Evaluation of Safety
2.4.1.1. NPS AE Endpoint

The primary safety endpoint evaluation was the occurrence of at least 1 treatment-emergent
event (treatment plus 30 days) meeting the criteria of the composite endpoint as described in
Section 2.1.6.

Pre-specified secondary safety endpoint evaluations related to the primary NPS AE endpoint
included:

e Occurrence of each of the components of the primary safety endpoint (based on the
allowable severity ratings per component).

e Occurrence of at least 1 treatment-emergent NPS AE included in the composite that
was graded as “severe”, constituting as such, a “severe-only” NPS AE endpoint.

e Occurrence of each of the components of the “severe-only” NPS AE endpoint.

2.4.1.2. Other Neuropsychiatric Assessments

As noted previously, EAGLES incorporated several scales that allowed for further
monitoring of the psychiatric status of study subjects. These were administered at each in-
clinic visit and included:

e (C-SSRS: widely used semi-structured interview to assess the presence and intensity of
suicidal ideation and behavior.
- Totals of positive individual item responses.

e HADS: a commonly used, self-assessment scale to determine the levels of anxiety and

depression.

- 14 individual item responses, ranging in increasing severity from 0 to 3.

- Anxiety subscale score (sum of the 7 odd-numbered item response scores; ranges:
0-7 =normal, 8-10 = suggestive, 11-21 = probable).

- Depression subscale score (sum of the 7 even-numbered item response scores; ranges:
0-7 =normal, 8-10 = suggestive, 11-21 = probable).

- Overall score (sum of 14 individual item response scores; range 0-42).

e CGI-I: a clinician rated instrument that measures change in subject’s psychiatric
condition.
- A single item response (a 7-point rating, with 4 being no change, 1 to 3 being levels
of improvement, and 5 to 7 being levels of worsening). Investigators were instructed
to rate the subject in regards to their psychiatric status and symptoms.

2.4.1.3. Non-NPS Adverse Events

In addition to NPS AEs in the composite endpoint, all other AEs were also evaluated.
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2.4.1.4. Statistical Methods

As noted in Section 2.1.6, the primary safety endpoint was a composite endpoint developed
specifically for EAGLES that included 16 components based on 261 MedDRA PTs. The
study was designed as an estimation study with a pre-specified precision due to its novel
composite endpoint and lack of clinical guidelines for establishing a non-inferiority margin.

The primary and secondary analyses based on the NPS AE endpoint were performed using a
generalized linear regression analysis in the safety analysis population (all subjects who
received at least 1 dose or partial dose of study medication). The statistical model included
treatment arm, cohort, and region, plus the 2-way and 3-way interactions (as specified in the
SAP), including possible model reduction by removal of non-significant interaction terms.
Risk differences (RDs) and associated 95% confidence intervals (Cls) were estimated for
varenicline-placebo and bupropion-placebo comparisons as the primary analyses of the
primary study endpoints. Similar calculations for NRT-placebo, varenicline-bupropion,
varenicline-NRT, and bupropion-NRT constituted secondary analyses.

For analyses where the model was not specified or could not be performed (due to small
sample size) descriptive statistics are provided.

2.4.1.5. Sample Size Determination

The study was sized to attain an adequate level of precision in the estimation of the treatment
difference for varenicline and bupropion versus placebo in the incidence of the primary NPS
endpoint within each cohort.

For the subjects in the non-PHx cohort, considering both the available data from the
varenicline randomized, double-blind, placebo-controlled clinical studies as well as the
planned usage of the NAEI to aid in data collection, the incidence estimate for placebo was
assumed to be approximately 3.5% for volunteered and solicited NPS AEs included in the
primary safety endpoint. If there was an attributable RD of 2.63% (which translated to a
75% increase in the relative risk scale), a sample size of 1000 subjects per treatment arm
would provide sufficient precision with an expected 95% CI of 0.75% to 4.50%, ie, a margin
of error of +1.87%.

For the subjects in the PHx cohort, there was no sufficient data available and a 7.0%
incidence for the placebo group was assumed. If there was a similar relative risk increase (an
attributable RD of 5.25%) the sample size of 1000 subjects per treatment arm would provide
sufficient precision with an expected 95% CI of 2.68% to 7.82%, ie, a margin of error of
+2.57%.

The preceding assumptions, when taken together to produce a stratified pooled estimate of
RD, suggested that a sample size of 2000 subjects per treatment arm would provide sufficient
precision with an expected 95% CI of 2.34% to 5.52%, ie, a margin of error of +£1.59%.

The Independent Data Monitoring Committee (IDMC), which was established to monitor
subject safety and who met approximately every 4 months, was also tasked with monitoring
the rate of the NPS AE endpoint to ensure the sample size was adequate. Two interim

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE
Page 40



090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

CHANTIX® (varenicline) Tablets
2016 FDA Advisory Committee Meeting Briefing Document

analyses were planned. A blinded interim analysis was performed after 50% of the subjects
had completed at least 20 weeks of the study and an unblinded interim analysis was
conducted after 75% of the subjects had completed the study. The IDMC did not notify
Pfizer of any concerns about the rate of NPS events and therefore the sample size remained
as originally estimated.

2.4.2. Safety Results

The model used for the primary endpoint included treatment, cohort and region (US, non-
US). The interaction of treatment by region, cohort by region, and treatment by cohort by
region were not significant and were removed from the model (p-values of 0.5870, 0.9294,
and 0.2956, respectively).

There was a significant interaction between treatment and cohort at the pre-specified 10%
level (p=0.0652), indicating that the RD among treatment pairs was dependent on the cohort.
To avoid potential effect masking, results for the 2 cohorts are presented separately, as well
for the study overall.

2.4.2.1. Primary NPS AE Endpoint
Table 10 shows the observed rates of the primary NPS AE endpoint overall and by cohort.

Table 10. Observed Rate for the Primary NPS AE Endpoint, Overall and by Cohort

Cohort Varenicline Bupropion NRT Placebo
n/N (%) n/N (%) n/N (%) n/N (%)
Overall 80/2016 (4.0) 90/2006 (4.5) 79/2022 (3.9) 74/2014 (3.7)
Non-Psychiatric History 13/990 (1.3) 22/989 (2.2) 25/1006 (2.5) 24/999 (2.4)
Psychiatric History 67/1026 (6.5) 68/1017 (6.7) 54/1016 (5.3) 50/1015 (4.9)

N=number of subjects per treatment arm; n=number of subjects with an NPS endpoint AE; NPS
AE=neuropsychiatric adverse event; NRT=nicotine replacement therapy.

Includes treatment emergent all causality events

Includes all subjects who received at least 1 partial dose of study treatment.

The results of the primary NPS AE endpoint analysis showed low rates overall, which were
similar across treatment groups: varenicline 4.0%, bupropion 4.5%, NRT 3.9% and placebo
3.7%. In the non-psychiatric cohort, the observed rates of the composite primary NPS AE
endpoint were: 1.3% in the varenicline treatment group, 2.2% in bupropion, 2.5% in NRT,
and 2.4% in placebo. Not unexpectedly, the rates of the NPS AE endpoint were higher in the
psychiatric cohort compared to the non-psychiatric cohort, but were similar across all
treatment groups: 6.5% in varenicline, 6.7% in bupropion, 5.3% in NRT, and 4.9% in
placebo.

Table 11 provides the model estimated rate of the primary NPS AE endpoint and the RDs for
the primary comparisons of varenicline to placebo and bupropion to placebo and all
secondary pairwise comparisons, by cohort. Figure 2 provides a graphical representation of
the same RD data.
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Table 11. Estimation of the Primary NPS AE Endpoint, Overall and by Cohort and
Risk Differences for All Treatment Comparisons

Overall Non-Psychiatric Psychiatric History
(N=8058) History (N=4074)
(N=3984)
Treatment Arm Estimated® NPS AE (% [95% CI])
Varenicline 3.83 (3.02, 4.65) 1.25 (0.60, 1.90) 6.42 (4.91, 7.93)
Bupropion 4.53 (3.63,5.42) 2.44 (1.52,3.36) 6.62 (5.09, 8.15)
NRT 3.80(2.97,4.63) 2.31(1.37,3.25) 5.29 (3.92, 6.66)
Placebo 3.68 (2.87,4.49) 2.53 (1.59, 3.47) 4.83 (3.51, 6.15)
Treatment Comparisons Risk Difference’ in NPS AE (% [95% CIJ)
Primary Comparisons
Varenicline vs Placebo 0.16 (-0.99, 1.30) -1.28 (-2.40, -0.15) 1.59 (-0.42, 3.59)
Bupropion vs Placebo 0.85 (-0.35, 2.05) -0.08 (-1.37, 1.21) 1.78 (-0.24, 3.81)
Secondary Comparisons
NRT vs Placebo 0.12 (-1.04, 1.28) -0.21 (-1.55, 1.12) 0.46 (-1.45,2.36)
Varenicline vs Bupropion -0.70 (-1.90, 0.51) -1.19 (-2.30, -0.09) -0.20 (-2.34, 1.95)
Varenicline vs NRT 0.03 (-1.13, 1.20) -1.06 (-2.21, 0.08) 1.13 (-0.91, 3.17)
Bupropion vs NRT 0.73, (-0.49, 1.95) 0.13 (-1.19, 1.45) 1.33 (-0.73, 3.38)

a. Based on least-squares means analysis, point estimate, and its 95% CI.

b. Risk difference was based on a generalized linear model with terms for treatment, cohort, region, and
treatment by cohort interaction. Region used 2-level classification (United States, non-United States).
Cl=confidence interval, N=number of subjects per treatment arm; NPS AE=neuropsychiatric adverse event;
NRT=nicotine replacement therapy.

Includes all subjects who received at least 1 partial dose of study treatment.
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B=bupropion; Cl=confidence interval; N=nicotine replacement therapy; NPS AE=neuropsychiatric adverse
event; P=placebo; V=varenicline.

In the study overall, the primary comparison of varenicline vs placebo had an RD close to
zero and a 95% Cls including zero, showing no statistically significant increased risk of NPS
AEs in the composite endpoint with varenicline treatment (0.16 [-0.99, 1.30]). Similarly, the
secondary pairwise comparisons including varenicline (varenicline vs NRT and varenicline
vs bupropion) also showed no statistically significant increased risk of NPS events, with 95%
CIs including zero. The primary comparison of bupropion vs placebo had an RD greater than
zero and a 95% CI including zero, showing no statistically significant increased risk of NPS
AEs in the composite endpoint with bupropion treatment (0.85 [-0.35, 2.05]).

In the non-PHx cohort the RD and 95% CI for the primary comparison of varenicline vs
placebo were below zero, showing no increased risk of NPS AEs in the composite endpoint
with varenicline treatment (-1.28 [-2.40, -0.15]). Similarly, the secondary pairwise
comparisons including varenicline (varenicline vs NRT and varenicline vs bupropion)
showed no increased risk of NPS events with varenicline, with RDs below zero and 95% Cls
below or including zero. The primary comparison of bupropion vs placebo had an RD close
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to zero and a 95% CI including zero, showing no statistically significant increased risk of
NPS AEs in the composite endpoint with bupropion treatment (-0.08 [-1.37, 1.21]).

In the PHx cohort the primary comparison of varenicline vs placebo had an RD above zero
but a 95% CI including zero, showing no statistically significant increased risk of NPS AEs
in the composite endpoint with varenicline treatment (1.59 [-0.42, 3.59]) . Similarly, the
secondary pairwise comparisons including varenicline (varenicline vs NRT and varenicline
vs bupropion) also showed no statistically significant increased risk of NPS events, with 95%
CIs including zero. The primary comparison of bupropion vs placebo had an RD greater than
zero and a 95% CI including zero, showing no statistically significant increased risk of NPS
AEs in the composite endpoint with bupropion treatment (1.78 [-0.24, 3.81]). The small
numerical differences between the treatment groups were evaluated further in pre-specified
secondary analyses and in additional exploratory analyses and reviews of subject level data.

Secondary analyses provide additional characterization of the NPS AE endpoint. Figure 3
shows the number of subjects reporting NPS endpoint events in each of the individual
components and Table 12 (non-PHx cohort) and Table 13 (PHx cohort) provide details
regarding the specific PTs (shown not bolded in the table) within each components (shown
bolded in the table) of the NPS AE endpoint.

Figure 3. Number of Subjects Reporting NPS Endpoint Events by Component,
Non-Psychiatric Cohort
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Figure 4. Number of Subjects Reporting NPS Endpoint Events by Component,
Psychiatric Cohort
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Table 12. Components of the Primary NPS AE Endpoint, Including Preferred Terms,
Non-Psychiatric History Cohort

Number (%) of Subjects

090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

Component Varenicline Bupropion NRT Placebo
Preferred Term (N=990) (N=989) (N=1006) (N=999)
NPS Endpoint Overall 13 (1.3) 22 (2.2) 25 (2.5) 24 (2.4)
Anxiety® 0 1(0.1) 0 3(0.3)
Anxiety 0 1(0.1) 0 3(0.3)
Depression® 1(0.1) 0 0 0
Depression 1(0.1) 0 0 0
Feeling Abnormal® 0 0 0 0
Hostility” 0 1(0.1) 1(0.1) 0
Hostility 0 1(0.1) 1(0.1) 0
Agitation® 10 (1.0) 11 (1.1) 19 (1.9) 11 (1.1)
Agitation 9(0.9) 6 (0.6) 14 (1.4) 6 (0.6)
Disturbance in attention 2(0.2) 2(0.2) 2(0.2) 2(0.2)
Restlessness 1(0.1) 5(0.5) 3(0.3) 3(0.3)
Aggressionb 3(0.3) 3(0.3) 2(0.2) 3(0.3)
Aggression 1(0.1) 1(0.1) 2(0.2) 1(0.1)
Anger 1(0.1) 1(0.1) 0 1(0.1)
Dysphoria 1(0.1) 1(0.1) 0 1(0.1)
Delusions” 0 0 1(0.1) 0
Somatic delusion 0 0 1(0.1) 0
Hallucination® 1(0.1) 0 0 0
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Table 12. Components of the Primary NPS AE Endpoint, Including Preferred Terms,
Non-Psychiatric History Cohort

Number (%) of Subjects

Component Varenicline Bupropion NRT Placebo
Preferred Term (N=990) (N=989) (N=1006) (N=999)
Hallucination, visual 1(0.1) 0 0 0
Mania® 0 1(0.1) 2(0.2) 2(0.2)
Affect lability 0 1(0.1) 1(0.1) 1(0.1)
Bipolar I disorder 0 0 0 1(0.1)
Elevated mood 0 0 1(0.1) 0
Panic® 0 4(04) 1(0.1) 3(0.3)
Panic attack 0 4(0.4) 1(0.1) 3(0.3)
Paranoia” 0 1(0.1) 0 0
Paranoia 0 1(0.1) 0 0
Psychosis® 0 0 1(0.1) 0
Flat affect 0 0 1(0.1) 0
Homicidal Ideation” 0 0 1(0.1) 0
Homicidal ideation 0 0 1(0.1) 0
Suicidal Behavior® 0 1(0.1) 1(0.1) 0
Suicide attempt 0 1(0.1) 1(0.1) 0
Suicidal Ideation® 0 1(0.1) 2(0.2) 3(0.3)
Suicidal ideation 0 1(0.1) 2(0.2) 3(0.3)
Suicide® 0 0 0 1(0.1)
Completed suicide 0 0 0 1(0.1)

a. AE severity=Severe only.

b. AE severity=Moderate and severe only.

MedDRA=Medical Dictionary for Regulatory Activities; NPS AE=neuropsychiatric adverse event; N=number
of subjects per treatment arm; NRT=nicotine replacement therapy.

Subjects were counted only once per treatment in each row but could be counted in multiple rows.

Includes all subjects who received at least 1 partial dose of study treatment.

MedDRA (v18.0)

Table 13. Components of the Primary NPS AE Endpoint, Including Preferred Terms,
Psychiatric History Cohort

Number (%) of Subjects

Component Varenicline Bupropion NRT Placebo
Preferred Term (N=1026) (N=1017) (N=1016) (N=1015)
NPS Endpoint Overall 67 (6.5) 68 (6.7) 54 (5.3) 50 (4.9)
Anxiety® 5(0.5) 4(0.4) 6 (0.6) 2(0.2)
Anxiety 4(0.4) 3(0.3) 5(0.5) 2(0.2)
Anxiety disorder 1(0.1) 0 0 0
Generalized anxiety disorder 0 1(0.1) 0 0
Nervousness 0 0 1(0.1) 0
Tension 1(0.1) 0 0 0
Depression” 6 (0.6) 4(04) 7 (0.7) 6 (0.6)
Adjustment disorder with 0 0 0 1(0.1)
mixed anxiety and depressed
mood
Crying 0 1(0.1) 0 0
Decreased interest 0 0 2(0.2) 0
Depressed mood 0 2(0.2) 1(0.1) 1(0.1)
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Table 13. Components of the Primary NPS AE Endpoint, Including Preferred Terms,
Psychiatric History Cohort

Number (%) of Subjects

090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

Component Varenicline Bupropion NRT Placebo
Preferred Term (N=1026) (N=1017) (N=1016) (N=1015)
Depression 6 (0.6) 0 5(0.5) 4(0.4)
Major depression 0 1(0.1) 0 0

Feeling Abnormal’ 0 1(0.1) 0 0
Emotional disorder 0 1(0.1) 0 0
Mental disorder 0 1(0.1) 0 0

Hostility" 0 0 0 0

Agitation® 25 (2.4) 29 (2.9) 21 (2.1) 22 (2.2)
Agitation 16 (1.6) 22 (2.2) 16 (1.6) 14 (1.4)
Disturbance in attention 7(0.7) 6 (0.6) 3(0.3) 5(0.5)
Restlessness 4(0.4) 2(0.2) 3(0.3) 3(0.3)

Aggression” 14 (1.4) 9 (0.9) 7 (0.7) 8(0.8)
Aggression 4(0.4) 5(0.5) 3(0.3) 4(0.4)
Anger 8 (0.8) 2(0.2) 3(0.3) 4(0.4)
Dysphoria 2(0.2) 2(0.2) 1(0.1) 0

Delusions” 1(0.1) 1(0.1) 1(0.1) 0
Delusion 1(0.1) 0 1(0.1) 0
Thought withdrawal 0 1(0.1) 0 0

Hallucination 5(0.5) 4(04) 2(0.2) 2(0.2)
Hallucination 2(0.2) 1(0.1) 0 0
Hallucination, auditory 2(0.2) 2(0.2) 1(0.1) 1(0.1)
Hallucination, olfactory 0 0 0 1(0.1)
Hallucination, tactile 0 1(0.1) 0 0
Hallucination, visual 0 0 1(0.1) 0
Hypnopompic hallucination 1(0.1) 0 0 0

Mania® 7(0.7) 9 (0.9) 3(0.3) 6 (0.6)
Affect lability 1(0.1) 2(0.2) 2(0.2) 0
Bipolar I disorder 3(0.3) 2(0.2) 0 0
Bipolar II disorder 0 1(0.1) 0 1(0.1)
Bipolar disorder 1(0.1) 0 0 1(0.1)
Euphoric mood 0 2(0.2) 0 0
Hypomania 1(0.1) 1(0.1) 0 1(0.1)
Mania 0 2(0.2) 0 2(0.2)
Mood swings 1(0.1) 0 1(0.1) 1(0.1)

Panic® 7 (0.7) 16 (1.6) 13 (1.3) 7 (0.7)
Panic attack 5(0.5) 11(1.1) 10 (1.0) 6 (0.6)
Panic disorder 1(0.1) 3(0.3) 2(0.2) 0
Panic disorder with 0 1(0.1) 0 0
agoraphobia
Panic reaction 1(0.1) 1(0.1) 2(0.2) 1(0.1)

Paranoia” 1(0.1) 0 0 2(0.2)
Paranoia 1(0.1) 0 0 2(0.2)

Psychosis® 4(0.4) 2(0.2) 3(0.3) 1(0.1)
Acute psychosis 0 1(0.1) 0 0
Flat affect 2(0.2) 0 1(0.1) 0
Inappropriate affect 1(0.1) 0 0 0
Psychotic disorder 1(0.1) 0 2(0.2) 0
Schizoaffective disorder 0 1(0.1) 0 0
Schizophrenia 0 0 0 1(0.1)

Homicidal Ideation” 0 0 0 0
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Table 13. Components of the Primary NPS AE Endpoint, Including Preferred Terms,
Psychiatric History Cohort

Number (%) of Subjects

Component Varenicline Bupropion NRT Placebo
Preferred Term (N=1026) (N=1017) (N=1016) (N=1015)
Suicidal Behavior” 1(0.1) 1(0.1) 0 1(0.1)
Intentional self-injury 1(0.1) 0 0 0
Suicide attempt 0 1(0.1) 0 1(0.1)
Suicidal Ideation® 5(0.5) 2(0.2) 4(0.4) 2 (0.2)
Suicidal ideation 5(0.5) 2(0.2) 4(0.4) 2(0.2)
Suicide® 0 0 0 0

a. AE severity= Severe only.

b. AE severity=Moderate and Severe only.

MedDRA=Medical Dictionary for Regulatory Activities; NPS AE=neuropsychiatric adverse event; N=number
of subjects per treatment arm; NRT=nicotine replacement therapy.

Subjects were counted only once per treatment in each row but could be counted in multiple rows.

Includes all subjects who received at least 1 partial dose of study treatment.

MedDRA (v18.0).

In both the non-PHx and PHx cohorts, agitation (moderate to severe) was the most frequently
reported NPS AE component for all treatment arms including varenicline, and because of low
number of events in other components, was the only component to which the logistic
regression model could be applied. As confirmed by the model, within each cohort rates
were similar across treatment arms and ranged from 1.0% to 1.9% in the non-PHx cohort and
2.1% to 2.9% in the PHx cohort. The coded PTs under agitation included Agitation,
Disturbance in attention, and Restlessness.

The other NPS AE components were generally reported more frequently in the PHx cohort
than in the non-PHx cohort for all treatment arms. Because these components were reported
at low rates overall, differences between treatment arms were small. In the PHx cohort the
component with largest difference between varenicline and placebo was aggression (1.4% vs
0.8%, respectively, and 0.9% for bupropion and 0.7% for NRT). AEs in this component
most frequently coded to the PT Anger. A subject level analysis of the events in the
aggression component showed that most were rated by the Investigator as moderate in
severity, none resulted in a hospitalization, 2 or less per treatment arm led to treatment
discontinuation and most were verbal or thoughts of aggression rather than a physical act.

Although the rates of NPS events in the suicidal behavior and suicide components showed no
interpretable treatment differences because the rates were so low, these events are of
particular importance because of the potential for imminent self-harm. The single completed
suicide in the study occurred in the non-PHx cohort placebo group; the subject left a suicide
note that described stressful life situations. In the non-PHx cohort, suicidal behavior (Suicide
attempt) was reported in 1 bupropion and 1 NRT subject, the events were considered severe
and moderate, respectively, and neither resulted in hospitalization. For the bupropion subject
the event occurred 26 days after study treatment had been stopped and was considered related
to family conflict and for the NRT subject the event resulted in treatment discontinuation and
was considered due to study drug. In the PHx cohort, 3 subjects had NPS endpoint events in
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the suicidal behavior component; 1 intentional self-injury in a varenicline subject and 1
suicide attempt in a bupropion and a placebo subject. All 3 events were considered severe
and both the varenicline and placebo subject were hospitalized due to the event. For the
varenicline subject the event occurred 21 days after the complete course of treatment had
ended and was considered non-suicidal by the investigator and due to panic, for the
bupropion subject the event occurred 1 day after the complete course of treatment had ended
and was considered due to schizoaffective disorder, and for the placebo subject the event
resulted in permanent discontinuation of treatment and was considered due to acute
psychosocial reasons.

2.4.2.2. Severe-Only NPS AEs in the Primary Endpoint

Another secondary analysis evaluated NPS AE endpoint events that were rated as severe
(“severe-only”), ie, those AEs that the Investigator assessed as interfering significantly with
the subject's usual function. Due to data sparseness, the analysis based on the generalized
linear model for severe-only NPS AEs in the primary endpoint, by cohort, could not be
performed. The observed rates of the severe-only NPS AEs and components for which >2
subjects reported events are shown in Table 14.

Table 14. Components of the Observed Severe-Only NPS AE Endpoint Reported by >2
Subjects in any Treatment Arm, by Cohort

Number (%) of Subjects

Varenicline Bupropion NRT Placebo
Non-Psychiatric Cohort (N=990) (N=989) (N=1006) (N=999)
Severe-only NPS Endpoint Overall 1(0.1) 40.4) 3(0.3) 5(0.5)
Agitation 0 0 2(0.2) 0
Anxiety 0 1(0.1) 0 3(0.3)

Number (%) of Subjects

Varenicline Bupropion NRT Placebo
Psychiatric Cohort (N=1026) (N=1017) (N=1016) (N=1015)
Severe-only NPS Endpoint Overall 14 (1.4) 14 (1.4) 14 (1.4) 13 (1.3)
Agitation 1(0.1) 1(0.1) 4(0.4) 2(0.2)
Anxiety 5(0.5) 4(0.4) 6 (0.6) 2(0.2)
Depression 6 (0.6) 4(0.4) 7(0.7) 6 (0.6)
Mania 2(0.2) 1(0.1) 0 0

NPS=neuropsychiatric; AE= adverse event; N=number of subjects per treatment arm; NRT=nicotine
replacement therapy.

Subjects were counted only once per treatment in each row but could be counted in multiple rows.
Includes all subjects who received at least 1 partial dose of study treatment.

MedDRA (v18.0)

In the non-PHx cohort the observed rate of severe-only NPS AE endpoint events was low
across treatment arms and lowest in varenicline (0.1%) and highest in placebo (0.5%). The
rate of severe only NPS AEs was higher in the PHx cohort than in the non-PHx cohort across
all 4 treatment arms. In the PHx cohort, the rates for varenicline and the other active
treatment arms were the same (1.4%) and similar to placebo (1.3%). These results suggest
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that the small numerical differences seen in the overall NPS AE endpoint are driven by
events of moderate severity.

2.4.2.3. Further Analysis of the NPS AE Endpoint

The NPS AE endpoint was further evaluated in a descriptive exploratory analysis to look at
specific categories of events including:

e Events considered severe in intensity (as presented above),
e Events that met SAE criteria, and
e Events that led to permanent treatment discontinuation.

Table 15 shows a summary of observed rates of these categories of NPS AE endpoint events.

Table 15. Subsets of the NPS AE Primary Endpoint, by Cohort

Varenicline Bupropion NRT Placebo
Non-psychiatric history cohort N=990 N=989 N=1006 N=999
NPS AE Endpoint n (%) 13 (1.3) 22 (2.2) 25 (2.5) 24 (2.4)
Severe only 1(0.1) 4(0.4) 3(0.3) 5(0.5)
SAEs" 0(0.0) 1(0.1) 2(0.2) 3(0.3)
Led to permanent treatment discontinuation 1(0.1) 5(0.5) 7 (0.7) 4(0.4)
Unique subjects with severe or SAE or 2(0.2) 7 (0.7) 8(0.8) 10 (1.0)
permanent treatment discontinuation
Psychiatric history cohort N=1026 N=1017 N=1016 N=1015
NPS AE Endpoint n (%) 67 (6.5) 68 (6.7) 54 (5.3) 50 (4.9)
Severe only 14 (1.4) 14 (1.4) 14 (1.4) 13 (1.3)
SAEs’ 6 (0.6) 5(0.5) 4(0.4) 3(0.3)
Led to permanent treatment discontinuation 17 (1.7) 15 (1.5) 12 (1.2) 15(1.5)
Unique subjects with severe or SAE or 26 (2.5) 21 (2.1) 19 (1.9) 23 (2.3)

permanent treatment discontinuation

a. The SAEs were: bupropion-Suicide attempt; NRT-Suicide attempt, Panic attack; placebo-Suicidal
ideation (2), Completed suicide.

b. The SAEs were: varenicline-Suicidal ideation (2), Depression, Hallucination, auditory, Bipolar I disorder,
Anxiety disorder plus Intentional self-injury; bupropion-Suicide attempt plus Schizoaffective disorder, Bipolar
I disorder (2), Bipolar II disorder, Emotional disorder plus Mental disorder; NRT-Anxiety (2), Depression,
Suicidal ideation; placebo-Suicide attempt, Suicidal ideation, Aggression.

AE=adverse event; N=number of subjects per treatment arm; n=number of subjects with observation of
interest; NPS AE=neuropsychiatric adverse event; NRT=nicotine replacement therapy; SAE=serious adverse
event.

Subjects were counted only once per treatment in each row but could be counted in multiple rows

Includes all subjects who received at least 1 partial dose of study treatment.

This analysis showed that the number of subjects with NPS AEs in these categories was low
overall and was generally similar for varenicline versus placebo, indicating that the small
numerical difference in the rates of the primary NPS AE composite endpoint for varenicline
versus placebo in the psychiatric cohort was not due to severe events, SAEs or events that led
to permanent treatment discontinuation.
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An additional analysis evaluated NPS endpoint AEs that resulted in permanent or temporary
study drug discontinuation to determine how many of the events resolved upon drug
discontinuation, ie, positive dechallenge. The results of this analysis are shown in Table 16.

Table 16. NPS Endpoint Adverse Events Leading to Study Drug Discontinuation:
Dechallenge Outcomes, by Cohort

Varenicline  Bupropion NRT Placebo
Non-psychiatric cohort N=990 N=989 N=1006 N=999
Total number of subjects reporting an NPS
event 13 22 25 24
Temporary or permanent discontinuations® 2 4 3 4
Positive dechallenge 1 2 2 4
Negative dechallenge 1 2 1 0
Psychiatric cohort N=1026 N=1017 N=1016 N=1015
Total number of subjects reporting an NPS
event 67 68 54 50
Temporary or permanent discontinuations® 13 13 10 13
Positive dechallenge 5 10 4 9
Negative dechallenge 8 3 6 4

a. does not include discontinuations where AE resolution occurred prior to de-challenge, or subject received
concomitant medication to treat AE.

Decision for positive dechallenge based on resolution of AE within 5 half-lives of varenicline (ie, 5 days given
t, of 24 hours)

The number of subjects with NPS endpoint events that could be assessed for dechallenge was
low in the non-PHx cohort. In the PHx cohort the numbers were similar across treatment
groups. There was 1 positive dechallenge for varenicline observed in the non-PHx cohort
compared to 4 for placebo, and 5 positive dechallenges for varenicline observed in the PHx
cohort compared to 9 for placebo. The presence of positive dechallenge outcomes in the
placebo treatment arm in greater numbers to those reported for varenicline suggests that these
events may be episodic in nature and/or related to the underlying condition or the cessation
attempt itself and unlikely to be related to study treatment and illustrates the difficulty in
interpreting similar events in the postmarketing setting.

Positive rechallenges, cases in which the event re-emerged when drug was restarted, were
few, 1 placebo subject in each cohort, and none reported for the other treatment groups, again
highlighting the difficulty in interpreting rechallenge information in the postmarketing
setting.

2.4.2.4. Multiple NPS AE Events for the NPS AE Primary Endpoint

The analyses presented above were based on subject level data. It is possible that although
differences across treatment arms in the numbers of subjects reporting NPS endpoint events
were small, there could have been treatment differences in the number of events reported per
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subjects. The results of the analysis of the number of NPS AE events reported per subject are
shown in Table 17 for the non-PHx cohort and Table 18 for the PHx cohort. Multiple events
could be reports of the same event by the same subject over a discrete period of time, or a
different event but within or across the same component.

Table 17. Multiple Events Summary for the NPS AE Primary Endpoint,
Non-Psychiatric History Cohort

Varenicline  Bupropion NRT Placebo
(N=990) (N=989) (N=1006) (N=999)
Number of Subjects with NPS AE 13 22 25 24
Individual AE Event Assessment
Total Number of NPS AE events 17 28 32 26
Number (%) of Subjects
with 1 NPS AE event 9 (69.2) 18 (81.8) 20 (80.0) 22 (91.7)
with >1 NPS AE event 4(30.8) 4 (18.2) 5(20.0) 2(8.3)
with NPS AE events in more than 1 2 (15.4) 2(9.1) 5(20.0) 2 (8.3)
NPS AE Component

AE=adverse event; NPS =neuropsychiatric; N=number of subjects in treatment group; NRT=nicotine
replacement therapy.

Includes all subjects who received at least 1 partial dose of study treatment.

Percentages are calculated based on the number of subjects with an NPS AE.

MedDRA (v18.0)

Table 18. Multiple Events Summary for the NPS AE Primary Endpoint,
Psychiatric History Cohort

Varenicline Bupropion NRT Placebo
(N=1026) (N=1017) (N=1016) (N=1015)
Number of Subjects with NPS AE 67 68 54 50
Individual AE Event Assessment
Total Number of NPS AE events 89 88 72 61
Number (%) of Subjects
with exactly 1 NPS AE event 51 (76.1) 51 (75.0) 41 (75.9) 40 (80.0)
with >1 NPS AE event 16 (23.9) 17 (25.0) 13 (24.1) 10 (20.0)
with NPS AE event in more 12 (17.9) 12 (17.6) 10 (18.5) 9 (18.0)

than 1 NPS AE Component

090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

AE=adverse event; NPS =neuropsychiatric, N=number of subjects in treatment group; NRT=nicotine
replacement therapy.

Includes all subjects who received at least 1 partial dose of study treatment.

Percentages are calculated based on the number of subjects with an NPS AE.

MedDRA (v18.0)

In both the non-PHx and PHx cohorts, the majority of subjects reporting NPS AE endpoint
events reported only 1 event. In the non-PHx cohort, a higher percentage of varenicline
subjects with at least 1 NPS AE (30.8%) reported more than 1 event compared to placebo
(8.3%) and the other treatment arms (bupropion 18.2%, placebo 20%); however, the number
of subjects is small overall. In the PHx cohort, the percentage of subjects with at least 1 NPS
AE who reported multiple events was similar across treatment arms (varenicline 23.9%,
bupropion 25.0%, NRT 24.1%, placebo 20.0%).
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2.4.2.5. Observed Composite NPS AE Rates by Sub-Cohort

A further analysis of the PHx cohort was performed to explore whether NPS endpoint AEs
were differentially reported in subjects with one type of psychiatric disorder versus another.
Table 19 shows the observed rate of NPS AE endpoint for the sub-cohorts of the psychiatric
history cohort.

Table 19. Observed Rate for the Treatment-Emergent Composite NPS AE Endpoint
by Cohort and by Sub-Cohort for the Psychiatric History Cohort

Varenicline Bupropion NRT Placebo
n/N (%) n/N (%) n/N (%) n/N (%)
Psychiatric History (total) 67/1026 (6.5) 68/1017 (6.7) 54/1016 (5.3) 50/1015 (4.9)
Primary diagnosis cataegory
Mood disorder 50/731 (6.8) 46/716 (6.4) 40/713 (5.6) 33/722 (4.6)
Anxiety disorder 11/193 (5.7) 16/200 (8.0) 9/195 (4.6) 11/194 (5.7)
Psychotic disorder 6/95 (6.3) 6/96 (6.3) 5/99 (5.1) 6/96 (6.3)
Borderline personality disorder 0/7 0/5 0/9 0/3

N=number of subjects in treatment group; n=number of subjects with disorder; NPS AE=neuropsychiatric
adverse event; NRT=nicotine replacement therapy.
Includes all subjects who received at least 1 partial dose of study treatment.

The percentage of subjects with anxiety disorders and psychotic disorders who reported NPS
AE endpoints were the same for varenicline and placebo (5.7% and 6.3%, respectively). A
slightly higher percentage of varenicline subjects (6.8%) with mood disorders reported events
than placebo subjects with mood disorders (4.6%). Differences among the other treatment
arms were also small.

2.4.2.6. Primary NPS AE Endpoint by Smoking Status

Post hoc exploratory analyses of the primary NPS AE endpoint data evaluated the potential
association between NPS AEs and nicotine withdrawal symptoms brought on by abstinence
from smoking using data from the weekly Nicotine Use Inventory (NUI). None of these
analyses showed a clear relationship between abstinence or continuing to smoke and the
occurrence of these AEs at the study or cohort level, although a potential role of abstinence
cannot be ruled out for some subjects reporting NPS AEs.

The results of 1 of the analyses which plotted the week of onset of NPS AEs, did not show
any particular differences in temporal association of events across treatment groups, notably,
including placebo.

2.4.2.7. Analysis of Other Psychiatric Assessments
2.4.2.7.1. Columbia Suicide Severity Rating Scale

The C-SSRS provided additional insight into suicide-related events beyond what was
reported as AEs. The C-SSRS was administered at Screening, Baseline and at each weekly
in-clinic visit throughout the study. The results for the Screening visit, which was a lifetime
look-back, and the treatment-emergent period are summarized in Table 20.
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Table 20. Number of Subjects with Positive Responses on the Columbia-Suicide
Severity Rating Scale: Lifetime and Treatment-Emergent by Cohort

Varenicline Bupropion NRT Placebo
Non-Psychiatric Cohort
Screening (Lifetime)
Number Assessed 990 989 1006 999
Suicidal Behavior 6 (0.6) 9(0.9) 7 (0.7) 6 (0.6)
Suicidal Ideation 48 (4.8) 43 (4.3) 50 (5.0) 49 (4.9)
Self-Injurious Behavior, no Suicidal Intent 0 3(0.3) 6 (0.6) 7 (0.7)
Treatment-Emergent
Number Assessed 988 983 996 995
Suicidal Behavior or/and Ideation® 7 (0.7) 4(0.4) 3(0.3) 7(0.7)
Suicidal Behavior” 0 0 1(0.1) 1(0.1)
Suicidal Ideation® 7(0.7) 4(0.4) 3(0.3) 6 (0.6)
Self-Injurious Behavior, no Suicidal Intent 0 0 0 0
Psychiatric Cohort
Screening (Lifetime)
Number Assessed 1026 1017 1016 1015
Suicidal Behavior 137 (13.4) 143 (14.1) 111 (10.9) 123 (12.1)
Suicidal Ideation 338 (32.9) 357 (35.1) 333 (32.8) 349 (34.4)
Self-Injurious Behavior, no Suicidal Intent 44 (4.3) 45 (4.4) 33 (3.2) 36 (3.5)
Treatment-Emergent
Number Assessed 1017 1012 1006 1006
Suicidal Behavior or/and Ideation® 27 (2.7) 15 (1.5) 20 (2.0) 25(2.5)
Suicidal Behavior* 0 1(0.1) 0 2(0.2)
Suicidal Ideation® 27 (2.7) 15 (1.5) 20 (2.0) 25 (2.5)
Self-Injurious Behavior, no Suicidal Intent 2(0.2) 1(0.1) 0 1(0.1)

a. For this analysis, the time frame assigned for the positive response was based solely on the collection
date of the instrument. Using a revised more conservative reporting timeframe for data collected after the last
treatment dose+30 days, 3 subjects with reports of suicidal behavior (non-psychiatric cohort - 1 bupropion;
psychiatric cohort - 1 varenicline and 1 NRT) and 18 subjects with reports of suicidal ideation (non-
psychiatric cohort — 2 varenicline, 1 bupropion, 2 NRT, 1 placebo; psychiatric cohort — 3 varenicline, 2
bupropion, 4 NRT, 3 placebo) shift from the follow-up to the treatment-emergent period. The 3 subjects with
behavior also had ideation and thus they represent a subset of the 18 subjects with ideation. These 18
subjects are not reflected in the table.

NRT=nicotine replacement therapy.

Lifetime=lifetime look-back from screening.

Treatment Emergent: during treatment plus 30 days.

Includes all subjects who received at least 1 partial dose of study treatment.

The rates of positive responses for suicidal behavior and/or ideation on the C-SSRS for the
Lifetime and Treatment emergent periods were similar across all treatment arms within each
cohort, however, as would be expected, the rates were higher in the PHx cohort compared to
the non-PHx cohort.

Whether or not positive responses on the C-SSRS were considered to be AEs was based on
the judgment of the Investigator and therefore, it is not expected that the number of C-SSRS
positive responses would match the numbers of AEs in the High Level Group Term (HLGT)
Suicidal and self-injurious behaviors, not elsewhere classified (NEC). Treatment-emergent
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AEs coding to the HLGT Suicidal and self-injurious behaviors NEC are shown in Table 21
below. There was no reconciliation of the C-SSRS and AE data.

Table 21. Adverse Events in the Suicidal and Self-Injurious Behaviours NEC High
Level Group Term, by Cohort

Suicidal and self-injurious behaviours Number (%) of Subjects

NEC Varenicline Bupropion NRT Placebo
Preferred Term

Non-Psychiatric History N=990 N=989 N=1006 N=999
Suicidal ideation 2(0.2)* 2(0.2)° 2(0.2) 3(0.3)
Suicide attempt 0 1(0.1) 1(0.1) 0
Completed suicide 0 0 0 1(0.1)

Psychiatric History N=1026 N=1017 N-1016 N=1015
Suicidal ideation 8 (0.8)° 3(0.3)° 7(0.7)° 7(0.7)
Suicidal behavior 0 0 0 1(0.1)°
Suicide attempt 0 1(0.1) 0 1(0.1)

a. 2 events rated as mild.

b. I event rated as mild.

c. 3 events rated as mild.

d. 5 events rated as mild.

NEC=not elsewhere classified; NRT=nicotine replacement therapy.
Includes all subjects who received at least 1 partial dose of study treatment.
MedDRA v18.0

The number of subjects reporting AEs in the HLGT Suicidal and self-injurious behaviours
NEC, was low overall, but slightly higher in the PHx cohort compared to the non-PHx
cohort. Differences between treatment arms were small. Note that events rated as mild were
not included in the primary NPS AE endpoint.

2.4.2.7.2. Hospital Anxiety and Depression Scale

The HADS is a commonly used, self-assessment scale to determine the levels of anxiety and
depression. Scoring, as described in Section 2.4.1.2 is interpreted as: 0-7 = normal,

8-10 = suggestive, 11-21 = probable. Data from the HADS are summarized Figure 5 for the
anxiety subscale and Figure 6 for the Depression subscale.
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Figure 5. Hospital Anxiety and Depression Scale, Anxiety Mean Score, by Visit
and Cohort

Psychiatric History

Anxiety Score
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888 Varenicline 1.0 mg BID (N=990) (N=1026)
A—#—+ Bupropion 150 mg BID (N=989) (N=1017%)
“-—k—¢ NRT 21,/14/7 mg QD (N=1006) (N=10186)
©——= Placebo (N=999) (N=1015)

BID=twice daily; N=total number of subjects per treatment arm; NRT=nicotine replacement therapy; QD=once
daily.
Includes all subjects who received at least 1 partial dose of study treatment.
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Figure 6. Hospital Anxiety and Depression Scale, Depression Mean Score, by Visit
and Cohort
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“—k——+ NRT 21/14/7 mg QD (N=1006) (N=1016)
©&——=% Placebo (N=999) (N=1015)

BID=twice daily; N=total number of subjects per treatment arm; NRT=nicotine replacement therapy; QD=once
daily.
Includes all subjects who received at least 1 partial dose of study treatment.

HADS sub-scale scores for both anxiety and depression were higher at baseline among
subjects in the PHx cohort compared to subjects in the non-PHx cohort for all treatment
arms.

Over the first 12 weeks of the study (treatment period), mean scores decline for both sub-
scales in all treatment arms, indicating slight improvement in anxiety and depression. Over
the second 12 weeks of the study (non-treatment follow-up period), mean scores were either
stable or showed a slight further decline.

2.4.2.7.3. Clinical Global Impression of Improvement

The CGI-I is a clinician rated instrument that measures change in subject’s psychiatric
condition (or lack thereof in the stratum without psychiatric disorders) on a 7 point scale. As
noted in Section 2.4.1.2, scores are interpreted as 4 being no change, 1 to 3 being levels of
improvement, and 5 to 7 being levels of worsening. Data from the CGI-I are summarized in
Figure 7.
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Figure 7. Clinical Global Impression of Improvement Total Score, by Visit and
Cohort
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BID=twice daily; NRT=nicotine replacement therapy; QD=once daily.
Includes all subjects who received at least 1 partial dose of study treatment.

For varenicline subjects as well as subjects in the other treatment arms, the majority of
subjects who were assessed during the first 12 weeks on treatment showed no change in the
CGI-I as assessed relative to their psychiatric status. This trend continued during the 12
weeks of non-treatment follow-up.

2.4.2.8. General Adverse Event Data

The sections below provide a summary of all-causality, treatment-emergent AEs reported in
EAGLES. AEs occurring before the start of study medication and post-treatment-emergent
events, those occurring more than 30 days after the last dose of study medication, are not
included.

2.4.2.8.1. Overview of Adverse Events

Table 22 provides an overview of the treatment-emergent AEs for the study overall and by
cohort.
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Table 22. Overview of Treatment-Emergent Adverse Events, Overall and by Cohort

Number (%) of Subjects

Varenicline  Bupropion NRT Placebo
Overall
Subjects Evaluable for AEs 2016 2006 2022 2014
Subjects with AEs 1503 (74.6) 1446 (72.1) 1436 (71.0) 1345 (66.8)
Subjects with SAEs 39(1.9) 48 (2.4) 46 (2.3) 41 (2.0)
Subjects with Severe AEs 106 (5.3) 99 (4.9) 112 (5.5) 89 (4.4)
Subjects Discontinued Due to AEs 166 (8.2) 176 (8.8) 162 (8.0) 122 (6.1)
Subjects with Dose Reduced or Temporary 164 (8.1) 143 (7.1) 163 (8.1) 112 (5.6)
Discontinuation Due to AEs
Non-Psychiatric Cohort
Subjects Evaluable for AEs 990 989 1006 999
Subjects with AEs 720 (72.7) 704 (71.2) 698 (69.4) 649 (65.0)
Subjects with SAEs 16 (1.6) 19 (1.9) 21(2.1) 16 (1.6)
Subjects with Severe AEs 45 (4.5) 28 (2.8) 46 (4.6) 35(3.5)
Subjects Discontinued Due to AEs 57 (5.8) 75 (7.6) 74 (7.4) 29 (2.9)
Subjects with Dose Reduced or Temporary 74 (7.5) 73 (7.4) 89 (8.8) 52(5.2)
Discontinuation Due to AEs
Psychiatric Cohort
Subjects Evaluable for AEs 1026 1017 1016 1015
Subjects with AEs 783 (76.3) 742 (73.0) 738 (72.6) 696 (68.6)
Subjects with SAEs 23 (2.2) 29 (2.9) 25(2.5) 25(2.5)
Subjects with Severe AEs 61 (5.9) 71 (7.0) 66 (6.5) 54(5.3)
Subjects Discontinued Due to AEs 109 (10.6) 101 (9.9) 88 (8.7) 93 (9.2)
Subjects with Dose Reduced or Temporary 90 (8.8) 70 (6.9) 74 (7.3) 60 (5.9)

Discontinuation Due to AEs

AE=adverse event; NRT=nicotine replacement therapy; SAE=serious adverse event.

Treatment-emergent adverse events included the interval from first date of study drug to last date of study drug
plus 30 days.

Subjects were counted only once per treatment in each row but could be counted in multiple rows.

SAEs - according to the Investigator’s assessment.

Includes all subjects who received at least 1 partial dose of study treatment.

MedDRA v18.0

In the non-PHx cohort, 2771 (69.6%) of the 3984 subjects evaluable for AEs experienced an
AE, 72 subjects (1.8%) had an SAE, and 235 subjects (5.9%) discontinued study drug due to
AEs. The percentage of subjects with these types of AEs were similar across active
treatment arms but were lower in the placebo group, except for SAEs for which the
percentages were similar across all treatment arms.

In the PHx cohort, 2959 (72.6%) of the 4074 subjects evaluable for AEs experienced an AE,
102 subjects (2.5%) had an SAE, and 391 subjects (9.6%) discontinued study drug due to
AEs, all slightly higher percentages than in the non-PHx cohort. As in the non-PHx cohort,
the percentages of subjects with these types of AEs were similar across active treatment arms
but were lower in the placebo group, except for SAEs for which the percentages were similar
across all treatment arms.
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2.4.2.8.2. Common Treatment-Emergent Adverse Events (All Causalities)

Table 23, Table 24 and Table 25 provide summaries of the most frequent treatment-emergent
AEs (ie, AEs reported by >5% of subjects in any treatment arm) for the study overall, the
non-PHx cohort and PHx cohort, respectively.

Table 23. Most Frequently Reported Treatment-Emergent Adverse Events
(=5% of Subjects in any Treatment Arm), Study Overall

System Organ Class Study Overall
Preferred Term Varenicline  Bupropion NRT Placebo
(N=2016) (N=2006) (N=2022) (N=2014)
Subjects with Adverse Events 1503 (74.6) 1446 (72.1) 1436 (71.0) 1345 (66.8)
Gastrointestinal Disorders 786 (39.0) 527 (26.3) 481 (23.8) 414 (20.6)
Nausea 511(25.3) 201 (10.0) 199 (9.8) 137 (6.8)
Dry mouth 66 (3.3) 146 (7.3) 59 (2.9) 64 (3.2)
General Disorders And Administration 270 (13.4) 241 (12.0) 404 (20.0) 229 (11.4)
Site Conditions
Application site pruritus 22 (1.1) 12 (0.6) 109 (5.4) 16 (0.8)
Fatigue 124 (6.2) 57(2.8) 75 (3.7 83 (4.1)
Infections And Infestations 533 (26.4) 475 (23.7) 495 (24.5) 506 (25.1)
Nasopharyngitis 174 (8.6) 156 (7.8) 126 (6.2) 135 (6.7)
Upper respiratory tract infection 109 (5.4) 104 (5.2) 97 (4.8) 115 (5.7)
Nervous System Disorders 440 (21.8) 440 (21.9) 443 (21.9) 374 (18.6)
Headache 245 (12.2) 186 (9.3) 233 (11.5) 199 (9.9)
Psychiatric Disorders 720 (35.7) 767 (38.2) 722 (35.7) 613 (30.4)
Anxiety 132 (6.5) 169 (8.4) 138 (6.8) 120 (6.0)
Irritability 82 (4.1) 71 (3.5) 108 (5.3) 104 (5.2)
Abnormal dreams 201 (10.0) 131 (6.5) 251 (12.4) 92 (4.6)
Insomnia 189 (9.4) 245 (12.2) 196 (9.7) 139 (6.9)

N=total number of subjects per treatment arm; NRT=nicotine replacement therapy.

Subjects are only counted once per treatment for each row but may be counted in multiple rows.
Includes all subjects who received at least 1 partial dose of study treatment.
Treatment-emergent=during treatment plus 30 days.

MedDRA v18.0

Table 24. Most Frequently Reported Treatment-Emergent Adverse Events
(=5% of Subjects in any Treatment Arm), Non-Psychiatric History

090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

Cohort

System Organ Class Non-Psychiatric History

Preferred Term Varenicline  Bupropion NRT Placebo

(N=990) (N=989) (N=1006) (N=999)

Subjects with Adverse Events 720 (72.7) 704 (71.2) 698 (69.4) 649 (65.0)
Gastrointestinal Disorders 379 (38.3) 234 (23.7) 233 (23.2) 190(19.0)

Nausea 243 (24.5) 90 (9.1) 95(9.4) 63 (6.3)

Dry mouth 29 (2.9) 70 (7.1) 31 (3.1 26 (2.6)
General Disorders And Administration 110 (11.1) 110 (11.1) 191 (19.0) 94 (9.4)
Site Conditions

Application site pruritus 11(1.1) 6 (0.6) 51(5.1) 11(1.1)
Infections And Infestations 263 (26.6) 241 (24.4) 240 (23.9) 254 (25.4)

Nasopharyngitis 86 (8.7) 79 (8.0) 65 (6.5) 73 (7.3)
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Table 24. Most Frequently Reported Treatment-Emergent Adverse Events
(=5% of Subjects in any Treatment Arm), Non-Psychiatric History

Cohort
System Organ Class Non-Psychiatric History
Preferred Term Varenicline  Bupropion NRT Placebo
(N=990) (N=989) (N=1006) (N=999)
Upper respiratory tract infection 47 (4.7) 48 (4.9) 40 (4.0) 55 (5.5)
Nervous System Disorders 206 (20.8) 199 (20.1) 225(22.4) 162(16.2)
Headache 116 (11.7) 87 (8.8) 129 (12.8) 95 (9.5)
Dizziness 33(3.3) 51(5.2) 38 (3.8) 28 (2.8)
Psychiatric Disorders 315 (31.8) 332 (33.6) 301(29.9) 259(25.9)
Anxiety 46 (4.6) 64 (6.5) 45 (4.5) 57 (5.7)
Abnormal dreams 83 (8.4) 47 (4.8) 111 (11.0) 39 (3.9)
Insomnia 95 (9.6) 126 (12.7) 91 (9.0) 73 (7.3)

N=total number of subjects per treatment arm; NRT=nicotine replacement therapy.

Subjects are only counted once per treatment for each row but may be counted in multiple rows.
Includes all subjects who received at least 1 partial dose of study treatment.
Treatment-emergent=during treatment plus 30 days

MedDRA v18.0

Table 25. Most Frequently Reported Treatment-Emergent Adverse Events
(=5% of Subjects in any Treatment Arm), Psychiatric History

Cohort
System Organ Class Psychiatric History
Preferred Term Varenicline  Bupropion NRT Placebo
(N=1026) (N=1017) (N=1016) (N=1015)
Subjects with Adverse Events 783 (76.3) 742 (73.0) 738 (72.6) 696 (68.6)
Gastrointestinal Disorders 407 (39.7) 293 (28.8) 248 (24.4) 224 (22.1)
Nausea 268 (26.1) 111 (10.9) 104 (10.2) 74 (7.3)
Dry mouth 37 (3.6) 76 (7.5) 28 (2.8) 38 (3.7)
General Disorders And Administration 160 (15.6) 131 (12.9) 213 (21.0)  135(13.3)
Site Conditions
Application site pruritus 11(1.1) 6 (0.6) 58 (5.7) 5(0.5)
Fatigue 85(8.3) 37 (3.6) 47 (4.6) 59 (5.8)
Infections And Infestations 270 (26.3) 234 (23.0) 255(25.1) 252(24.8)
Nasopharyngitis 88 (8.6) 77 (7.6) 61 (6.0) 62 (6.1)
Upper respiratory tract infection 62 (6.0) 56 (5.5) 57 (5.6) 60 (5.9)
Nervous System Disorders 234 (22.8) 241 (23.7) 218 (21.5) 212 (20.9)
Headache 129 (12.6) 99 (9.7) 104 (10.2) 104 (10.2)
Psychiatric Disorders 405 (39.5) 435(42.8) 421 (41.4) 354(34.9)
Agitation 47 (4.6) 56 (5.5) 39 (3.8) 41 (4.0)
Anxiety 86 (8.4) 105 (10.3) 93(9.2) 63 (6.2)
Depressed mood 47 (4.6) 47 (4.6) 52 (5.1) 52 (5.1)
Irritability 48 (4.7) 42 (4.1) 61 (6.0) 67 (6.6)
Abnormal dreams 118 (11.5) 84 (8.3) 140 (13.8) 53(5.2)
Insomnia 94 (9.2) 119 (11.7) 105 (10.3) 66 (6.5)

N=total number of subjects per treatment arm; NRT=nicotine replacement therapy.

Subjects are only counted once per treatment for each row but may be counted in multiple rows.
Includes all subjects who received at least 1 partial dose of study treatment.
Treatment-emergent=during treatment plus 30 days.

MedDRA v18.0
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In both cohorts, common AEs were generally similar across treatment arms and for the active
treatments, were consistent with the known safety profiles of each treatment, eg, high rates of
Nausea for varenicline, Abnormal dreams for varenicline and NRT, Application site pruritis
for NRT.

An additional analysis of frequent events specifically in the MedDRA Psychiatric disorders
System Organ Class is shown in Table 26 for the non-PHx cohort and Table 27 for the PHx
cohort; these tables include events reported in >1% of subjects in any treatment arm.
Although these tables include events terms that were in the NPS AE endpoint, the tables are
more inclusive in that they include events of any severity (mild, moderate or severe) rather
than those restricted to moderate and/or severe. Those event terms that are included in the
NPS AE endpoint and their severity criteria are noted in the tables.

Table 26. Most Frequently Reported Treatment-Emergent Adverse Events in
the Psychiatric System Organ Class (1% of Subjects in any
Treatment Arm), Non-Psychiatric History Cohort

Varenicline Bupropion NRT Placebo
(N =990) (N =989) (N =1,006) (N =999)
number (%) of subjects

315 (31.8) 332 (33.6) 301 (29.9) 259 (25.9)

Psychiatric disorders SOC

Abnormal dreams 83 (8.4) 47 (4.8) 111 (11.0) 39 (3.9)
Agitation* 32(3.2) 29 (2.9) 28 (2.8) 25 (2.5)
Anxiety** 46 (4.6) 64 (6.5) 45 (4.5) 57 (5.7)
Depressed mood** 31 (3.1) 13 (1.3) 27 (2.7) 29 (2.9)
Depression®* 17 (1.7) 13 (1.3) 8 (0.8) 15 (1.5)
Initial insomnia 7(0.7) 6 (0.6) 10 (1.0) 4(0.4)
Insomnia 95 (9.6) 126 (12.7) 91 (9.0) 73(7.3)
Irritability 34 (3.4) 29 (2.9) 47 (4.7) 37 (3.7)
Middle insomnia 7(0.7) 15 (1.5) 13 (1.3) 6 (0.6)
Nervousness** 14 (1.4) 18 (1.8) 11(1.1) 9(0.9)
Nightmare 9(0.9) 7(0.7) 26 (2.6) 3(0.3)
Restlessness* 14 (1.4) 14 (1.4) 15 (1.5) 14 (1.4)
Sleep disorder 31 (3.1 37(3.7) 17 (1.7) 19 (1.9)
Tension** 2(0.2) 10 (1.0) 2(0.2) 2(0.2)

N=number of subjects treated subjects; NRT=nicotine replacement therapy.

Subjects are only counted once per treatment for each row but may be counted in multiple rows.
Includes all subjects who received at least 1 partial dose of study treatment.

Treatment-emergent includes the interval from first date of study drug to last date of study drug plus
30 days.

* event included in NPS AE endpoint if severity = moderate or severe.

** event included in NPS AE endpoint if severity = severe.

MedDRA v18.0
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Table 27. Most Frequently Reported Treatment-Emergent Adverse Events in
the Psychiatric System Organ Class (21% of Subjects in any
Treatment Arm), Psychiatric History Cohort

Varenicline Bupropion NRT Placebo
(N=1026) (N=1017) (N=1016) (N=1015)
number (%) of subjects

Psychiatric disorders 405 (39.5) 435 (42.8) 421 (41.4) 354 (34.9)
Abnormal dreams 118 (11.5) 84 (8.3) 140 (13.8) 53 (5.2)
Agitation*® 47 (4.6) 56 (5.5) 39 (3.8) 41 (4.0)
Anger * 11(1.1) 4(0.4) 4(0.4) 5(0.5)
Anxiety** 86 (8.4) 105 (10.3) 93 (9.2) 63 (6.2)
Depressed mood** 47 (4.6) 47 (4.6) 52 (5.1) 52 (5.1)
Depression™** 49 (4.8) 45 (4.4) 47 (4.6) 46 (4.5)
Depressive symptom** 11 (1.1) 8(0.8) 12 (1.2) 13 (1.3)
Initial insomnia 15(1.5) 8(0.8) 10 (1.0) 2(0.2)
Insomnia 94 (9.2) 119 (11.7) 105 (10.3) 66 (6.5)
Irritability 48 (4.7) 42 (4.1) 61 (6.0) 67 (6.6)
Major depression** 7 (0.7) 10 (1.0) 5(0.5) 2(0.2)
Middle insomnia 11(1.1) 16 (1.6) 13(1.3) 8(0.8)
Nervousness™** 21 (2.0) 19 (1.9) 17 (1.7) 27 (2.7)
Nightmare 13 (1.3) 9(0.9) 31 (3.1 14 (1.4)
Panic attack™ 9(0.9) 19 (1.9) 13 (1.3) 11(1.1)
Restlessness* 17 (1.7) 20 (2.0) 14 (1.4) 9(0.9)
Sleep disorder 34(3.3) 36 (3.5) 28 (2.8) 23 (2.3)
Tension** 9(0.9) 5(0.5) 10 (1.0) 6 (0.6)

N=number of subjects treated subjects; NRT=nicotine replacement therapy.

Subjects are only counted once per treatment for each row but may be counted in multiple rows.
Includes all subjects who received at least 1 partial dose of study treatment.

Treatment-emergent includes the interval from first date of study drug to last date of study drug plus
30 days.

* event included in NPS AE endpoint if severity = moderate or severe.

** event included in NPS AE endpoint if severity = severe.

MedDRA v18.0

In the non-PHx cohorts, the percentages of subjects reporting psychiatric AEs were similar
across active treatment arms, although slightly higher for the 3 active treatments compared to
placebo (31.8% varenicline, 33.6% bupropion, 29.9% NRT, 25.9% placebo). The largest
differences between treatment arms were seen in sleep-related events.

The percentages of subjects reporting psychiatric AEs in the PHx cohort were higher than in
the non-PHx cohort for all treatment arms, but the differences between treatment arms were
similar to those seen in the non-PHx cohort (39.5% varenicline, 42.8% bupropion, 41.4%
NRT, 34.9% placebo). In the PHx cohort, the largest differences between treatment arms
were also seen in sleep-related events.

2.4.2.8.3. Deaths

In total, there were 4 treatment-emergent deaths in EAGLES, 2 in the non-PHx cohort and 2
in the PHx cohort. There were no deaths in varenicline subjects.
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In the non-PHx cohort, reported deaths included 1 bupropion subject (Overdose) and

1 placebo subject (Completed Suicide). The completed suicide was considered related to
study drug by the Investigator; the Overdose was not considered related to study drug. The
overdose death was due to a heroin overdose; the subject had a history of illicit drug use
including heroin.

In the PHx cohort, reported deaths included 1 bupropion subject (Cardiovascular disorder),
and 1 placebo subject (Pulmonary embolism). Neither death was considered treatment
related.

2.4.3. Safety Conclusions

The primary safety endpoint was the occurrence of at least 1 treatment-emergent “severe”
AE of anxiety, depression, feeling abnormal, or hostility, or at least 1 treatment-emergent
“moderate” or “severe” AE of agitation, aggression, delusion, hallucination, homicidal
ideation, mania, panic, paranoia, psychosis, suicidal ideation, suicidal behavior, or suicide.
“Treatment-emergent” was defined as during treatment and up to 30 days after last dose of
study medication.

The results of the primary NPS AE endpoint analysis showed low observed rates overall, and
similar rates across treatment groups: varenicline 4.0%, bupropion 4.5%, NRT 3.9% and
placebo 3.7%. In the non-psychiatric cohort, the observed rates of the composite primary
NPS AE endpoint were: 1.3% in the varenicline treatment group, 2.2% in bupropion, 2.5% in
NRT, and 2.4% in placebo. The rates of the NPS AE endpoint were higher in the psychiatric
cohort compared to the non-psychiatric cohort, but were similar across all treatment groups:
6.5% 1n varenicline, 6.7% in bupropion, 5.3% in NRT, and 4.9% in placebo.

Based on the statistical model, for the study overall all pairwise comparisons involving
varenicline, including the primary comparison of varenicline vs placebo, had RDs near or
below zero and all 95% Cls included zero, showing no statistically significant increased risk
of NPS AEs in the composite endpoint with varenicline treatment. There did appear to be an
effect of cohort on the RDs.

Considering the cohorts separately, in the non-PHx cohort all pairwise comparisons
involving varenicline, including the primary comparison of varenicline vs placebo, had RDs
below zero and 95% Cls below or including zero, showing no increased risk of NPS AEs in
the composite endpoint with varenicline treatment in subjects without a history of a
psychiatric disorder.

In the PHx cohort, all pairwise comparisons involving varenicline, including the primary
comparison of varenicline vs placebo, had RDs above (vs placebo and NRT) or near zero (vs
bupropion) and all 95% ClIs included zero, showing no statistically significant increased risk
of NPS AEs in the composite endpoint with varenicline treatment in subjects with a history
of a psychiatric disorder. There were small numerical differences between the treatment
arms in the PHx cohort.

The pre-specified secondary endpoint analyses showed that the rates of NPS endpoint AEs
that were considered severe in intensity were low and similar across treatment arms,
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particularly in the PHx cohort. In both the non-PHx cohort and the PHx cohort, agitation
(moderate or severe) was the only component that occurred with sufficient frequency to
allow statistical analysis, and this component showed no differences between treatment arms
in either cohort. In the PHx cohort, aggression was the component with the largest treatment
differences between varenicline and placebo and these differences were primarily in the PT
Anger, which was reported by 0.8% of varenicline subjects and 0.4% of placebo subjects.
Further analysis of the events in the aggression component showed no treatment differences
in the characterization of the individual events, few involved actual physical aggression and
few resulted in hospitalization or treatment discontinuation.

A descriptive exploratory analysis was conducted, to ascertain whether the small numerical
difference in the rates of the primary NPS AE composite endpoint seen in the varenicline
versus placebo arms in the psychiatric cohort were driven by the AEs that were (1) rated as
severe in intensity by Investigators (as discussed above), were SAEs by the regulatory
criteria (eg, events that result in death or are life threatening, lead to hospitalization (initial or
prolonged), lead to a disability or permanent damage, require intervention to prevent
permanent impairment or damage, or other - important medical events.), and (3) led to
permanent treatment discontinuation. Both aggregate and patient level data were reviewed.
The outcomes showed that the number of subjects with NPS AEs in these categories was low
overall and generally similar for varenicline versus placebo, indicating that the small
numerical difference in the rates of the primary NPS AE composite endpoint for varenicline
versus placebo in the psychiatric cohort was not due to severe events, SAEs or events that led
to permanent treatment discontinuation.

For NPS endpoint AEs that led to temporary or permanent discontinuation, the event
outcomes were assessed to quantify the number of positive dechallenge outcomes, a
phenomenon observed in some postmarketing cases. There was 1 positive dechallenge for
varenicline observed in the non-PHx cohort compared to 4 for placebo, and 5 observed for
varenicline in the PHx cohort compared to 9 for placebo. The presence of positive
dechallenge outcomes in the placebo treatment group in greater numbers to those reported for
varenicline, particularly in the PHx cohort, suggests that some events may be episodic in
nature and/or be related to the underlying condition or the cessation attempt itself. This
observation illustrates the difficulty in interpreting similar events in the postmarketing setting
and suggests that the use of dechallenge outcomes in ascertainment of causality in
postmarketing experience for NPS events is questionable.

Exploratory post hoc analyses of the relationship between abstinence and the onset of NPS
endpoint AEs showed no clear relationship at the study or cohort level, although a potential
role of abstinence cannot be ruled out for some individual subjects reporting NPS AEs.

The C-SSRS provided additional data for the evaluation of suicide-related events and showed
similar percentages of subjects with suicidal ideation and/or behavior across all treatment
arms within each cohort during the treatment-emergent periods. Few subjects overall
reported positive responses for suicidal behavior and the single completed suicide was
committed by a placebo subject in the non-PHx cohort.
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Average scores from the HADS and CGI-I showed no change or slight improvement over the
course of the study in both cohorts and support the conclusions from the analysis of the
primary NPS AE endpoint that there is no increased risk of NPS events with varenicline.

General all-causality treatment-emergent AE data showed that within each cohort and in the
study overall, similar percentages of subjects in each active treatment arm reported all-
causality AEs, including SAEs and similar percentages of subjects in all treatment arms
discontinued treatment due to an AE. For each active treatment, the most frequently reported
AEs were consistent with the known safety profile for the drug, as reported in their respective
labels.

Taken together these results show that serious NPS AEs included in the primary composite
safety endpoint occur in subjects attempting to quit smoking regardless of smoking cessation
treatment and show that the rates of these events are higher in subjects with a history of
psychiatric disorder than those with no history of psychiatric disorder.

2.5. Efficacy
2.5.1. Evaluation of Efficacy

The primary measures of efficacy were carbon monoxide (CO)-confirmed continuous
abstinence (CA) from Week 9 through Week 12 (CA 9-12) and CO-confirmed CA from
Week 9 through Week 24 (CA 9-24). Smoking status was assessed by use of the NUI
questionnaire, which was administered at each study visit (in-clinic visits and telephone
contacts) and confirmed by CO levels measured at in-clinic visits. Subjects were considered
responders (abstainers) if they answered ‘no’ to the questions on the NUI that asked whether
the subject had smoked any cigarettes (‘even a puff’) since the last visit/contact and whether
they had used any other nicotine-containing products including other tobacco products and
NRT products (other than the study medication) for Weeks 9 through 12, and any tobacco
products for Weeks 13 through 24 at each week included in the assessment period (Weeks 9-
12 or 9-24)and had CO levels <10 ppm.

2.5.2. Statistical Methods

The efficacy analysis population was all randomized subjects.

CO-confirmed CA 9-12 (primary main efficacy analysis) and CA 9-24 (second main efficacy
analysis) were evaluated using a logistic regression analysis. The statistical model included
treatment arm, cohort, and region, plus the 2-way and 3-way interactions (as specified in the
SAP), with possible model reduction by removal of non-significant interaction terms). The
odds ratio (OR) and its associated 95% CI were estimated for all pairwise comparisons of
treatment. Further, 95% Cls for the parameters CAR 9-12 and CAR 9-24 were computed for
each treatment. This estimation was done both overall and by cohort via contrasts. In a
conservative approach, subjects who discontinued the study were assumed to be smokers for
the remainder of the study. Missing CO values were imputed as negative (ie, not
disqualifying the subject as a responder). Missing NUI data were imputed using the next
non-missing NUI response, if no response was available (eg, at Week 12 and Week 24) the
default imputation was as a non-responder.
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The main abstinence (efficacy) superiority analyses were adequately powered. Given a
placebo rate of 10% and 1000 subjects per treatment arm per cohort, an OR of 2.0 could be
detected at a 5% level with at least 80% power.

2.5.3. Efficacy Results
2.5.3.1. Continuous Abstinence Overall and by Cohort

A logistic regression analysis was conducted with the statistical model including terms for
treatment, cohort, region (US or non-US), treatment by cohort interaction, and cohort by
region. Ata 10% level predetermined to identify an interaction, there was no significant
interaction between treatment and cohort for either CA 9-12 or CA 9-24 (p=0.6237 and
p=0.7974, respectively). Results are shown for the study overall and for each cohort
separately.

Observed CAR 9-12 and CAR 9-24, overall and by cohort are shown in Table 28 and Figure
8. The ORs for each endpoint, for both the primary comparisons of varenicline vs placebo
and bupropion vs placebo, as well for all other pre-specified pairwise comparisons (as
secondary comparisons), are shown graphically in Figure 9.

Figure 8. CO-Confirmed Continuous Abstinence Rates, Weeks 9-12 and Weeks 9-24,
Overall and by Cohort - All Randomized Subjects
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Table 28. CO-Confirmed Continuous Abstinence Rates, Weeks 9-12 and
Weeks 9-24, Overall and by Cohort - All Randomized Subjects

Overall

Non-Psychiatric
History

Psychiatric History

CAR 9-12 /N (%)

Varenicline 683/2037 (33.5%) 382/1005 (38.0%) 301/1032 (29.2%)
Bupropion 460/2034 (22.6%) 261/1001 (26.1%) 199/1033 (19.3%)
NRT 476/2038 (23.4%) 267/1013 (26.4%) 209/1025 (20.4%)
Placebo 255/2035 (12.5%) 138/1009 (13.7%) 117/1026 (11.4%)
CAR 9-24 /N (%)

Varenicline 445/2037 (21.8%) 256/1005 (25.5%) 189/1032 (18.3%)
Bupropion 330/2034 (16.2%) 188/1001 (18.8%) 142/1033 (13.7%)
NRT 320/2038 (15.7%) 187/1013 (18.5%) 133/1025 (13.0%)
Placebo 191/2035 (9.4%) 106/1009 (10.5%) 85/1026 (8.3%)

CAR=continuous abstinence rate; CO=carbon monoxide; N=number of subjects randomized to study
treatment; n=number of subjects with observation of interest; NRT=nicotine replacement therapy.

Figure 9.
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PHx=psychiatric history; v=varenicline; p=placebo; B=bupropion; N=nicotine replacement
therapy.

For the endpoint CAR 9-12, subjects in all 3 active treatment arms had numerically higher
observed abstinence rates compared to placebo, both overall and for each cohort separately,
and these differences were statistically significant. Varenicline subjects had the highest
observed abstinence rates, overall (33.5%) and in each cohort (38.0% non-PHx, 29.2% PHXx).
CARs were higher in the non-PHx cohort compared to the PHx cohort for all treatments (in
the logistic regression model the effect of cohort was significant, p<0.0001); however, as
expected based on the lack of a significant interaction between treatment and cohort, for both
cohorts the ranking order of the treatments was the same: varenicline > bupropion = NRT >
placebo. The OR for CAR 9-12 for the primary comparison of varenicline versus placebo
was statistically significant (p <0.0001) overall and in each cohort, indicating that subjects
treated with varenicline were more likely to quit smoking than subjects treated with placebo,
regardless of cohort. The ORs for the primary comparison of bupropion versus placebo were
also statistically significant, overall and in each cohort, although numerically lower than for
varenicline.

The ORs for CAR 9-12 in secondary comparisons showed that varenicline subjects were
more likely to quit smoking than bupropion or NRT subjects, overall and in each cohort.
ORs for the secondary comparisons among the other treatments showed that NRT subjects
were more likely to quit than placebo subjects and bupropion subjects were as likely to quit
as NRT subjects, overall and in each cohort.

CARs for Weeks 9-24 were numerically lower than for Weeks 9-12 overall and in both
cohorts for all treatment arms, but the results of the pairwise comparisons were similar for
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the 2 time periods. The ranking order of the treatments was the same as CAR 9-12:
varenicline>bupropion=NRT>placebo.

2.5.4. Efficacy Conclusion

EAGLES was the first direct comparison of the efficacy of the 3 FDA approved smoking
cessation products currently on the market in a single, randomized, controlled, double-blind
study. The results showed that all 3 active treatments, varenicline, bupropion, and NRT, had
superior abstinence rates compared to placebo and that varenicline subjects had the highest
abstinence rates of all treatments (ORs for CA 9-12: 3.61 [3.07, 4.24]; 2.07 [1.75, 2.45]; 2.15
[1.82, 2.54], respectively). Varenicline subjects also had superior abstinence rates compared
to bupropion and NRT (ORs for CA 9-12: 1.75 [1.52, 2.01]; 1.68 [1.46, 1.93], respectively).
Abstinence rates were lower in the PHx cohort than in the non-PHx cohort in all treatment
arms, however, the ORs were similar between the 2 cohorts. These results corroborate the
network meta-analysis done by the Cochrane group®” prior to EAGLES to evaluate how
NRT, bupropion and varenicline compare with placebo and with each other in achieving
long-term abstinence (six months or longer). In that meta-analysis the results for varenicline
comparisons were: varenicline vs placebo 2.88 (95% Credible Interval [Cred I] 2.40, 3.47),
varenicline vs NRT 1.57 (95% Cred I 1.29, 1.91) and varenicline vs bupropion 1.59 (95%
Cred I 1.29, 1.96), as shown in Figure 10.

Figure 10. Cochrane Group Network Meta-Analysis of the Comparative
Efficacy of Varenicline, NRT, Bupropion, and Placebo.
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3. ADDITIONAL DATA SOURCES

As noted above in Section 1.2, data from a variety of complimentary sources regarding the
association of NPS events with varenicline treatment are available. Each of these data
sources has inherent strengths and limitations, as noted in Table 29, but taken in totality
provide a robust body of evidence. Some of these data are summarized in the sections below
with additional details provided in appendices.

Table 29. Strengths and Limitations of Data Sources

Data Source Description Strengths Include Limitations Include
Nonclinical Pharmacological profile | Allow early screening for Uncertain extrapolation to
studies™ and behavioral testing in | safety signals; allow neuropsychiatric behavior in
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Table 29. Strengths and Limitations of Data Sources

Data Source Description Strengths Include Limitations Include
animal models comparison to other compounds | humans
using standardized models
Postmarketing | Collection of case reports | Provide data from real world Often lack medically
reports™* through use in broader populations than | important information; are
pharmacovigilance those studied in clinical trials; subject to reporting biases
systems have the potential to detect rare | (including stimulated
safety signals reporting) and under-
reporting; lack a true
denominator (number of
patients exposed) which
limits event rate estimation;
are generally not valid for
making drug-drug
comparisons; information
required to perform an
optimal scientific causality
assessment can differ
significantly according to
the nature of the adverse
event/reaction
Observational | Population-based studies | Provide real world data on use | Possible confounding by
studies that collect data from of a drug by actual patients; can | indication (eg, due to
(Population- large numbers of subjects | provide reliable estimates of a differences in risk factors,

based) 35,36,37

with a common group
identity, such as
members of a health care
system, residents of a
state or country; may or
may not involve a

safety signal; can be designed
to test hypotheses about a

safety signal; can complement
findings from randomized trials

indications for treatment or
severity of illness)

comparator
Randomized, Prospective, Able to include well-defined If the population studied is
Controlled experimental study populations with the condition | defined too narrowly, the
Clinical Trials | design specifically of interest; randomization ability to generalize the data
(RCTs)™ involving random addresses selection bias; to real world populations is

allocation of participants
to interventions.

blinding of participants,
personnel and outcome
assessors (double blind RCT
design) addresses the
performance and detection
biases.

limited; studies could have
insufficient power to detect
an effect of the intervention,;
patients with AEs may drop
out resulting in attrition bias.

Meta-analyses
of RCTs™

Statistical analyses of
combined data from
multiple RCTs

Provide an increase in power,
diversity of trials, confer an
improvement in precision, the

ability to answer questions not
resolved by individual studies,

and allows for testing of the

robustness of outcomes through

sensitivity analyses.

May provide incorrect
outcomes, particularly if
specific study designs,
within-study biases,
variation across studies, and
reporting biases are not
addressed.

RCT=randomized, controlled trial.
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3.1. Biological Plausibility of Serious NPS Adverse Events

Clinical data from controlled trials, meta-analyses, observational cohort studies and the
EAGLES safety trial are key to assess whether varenicline use is causally related to the
serious NPS AEs that are being evaluated. It is important, however, to also consider the
biological plausibility, taking into account varenicline’s mechanism of action and nonclinical
profile, in determining causality for this type of AE.

In vitro studies demonstrate that varenicline has high selectivity for a4p2 and a632-
containing (a6B2%*) subtypes of nAChRs and does not bind to targets that have been
implicated in CNS disorders, and thereby associated with serious NPS AEs. The results of
in vivo studies demonstrate that while both varenicline and nicotine moderately stimulate
dopamine release, neither depletes nor produces large increases in neurotransmitters. At
pharmacologically relevant exposures, varenicline does not cause adverse behavioral CNS
effects or neurological signs in animals, based upon safety pharmacology or chronic toxicity
studies conducted during development. Furthermore, varenicline does not impair behavior in
several animal tests that assess effects on mood, sensory gating and cognitive processing.
The combined results of nonclinical studies have not identified a pharmacological
mechanism to explain the observed reports of serious NPS AEs.

Importantly, data also indicate that varenicline’s nonclinical profile is comparable to that of
nicotine used in NRT, which has not been associated with a risk of serious NPS AEs. Details
of these data can be found in Appendix 2.

3.2. Published Clinical Studies
3.2.1. Additional Pfizer Sponsored Randomized Control Trial

An additional Pfizer sponsored placebo-controlled trial was completed and published after
data from 2 meta-analyses of Pfizer studies were included in CHANTIX labeling (see
Section 1.2). In the Ebbert et al*’ study, smokers who were not willing or able to quit
within the next month but who were willing to reduce smoking and make a quit attempt
within the next 3 months, were randomized to varenicline (n=760) or placebo (n=750) for 24
weeks of treatment. NPS AEs that occurred in >2% of subjects in either treatment arm were
anxiety (6.9% for varenicline vs 8.8% for placebo), irritability (5.2% vs 4.0%), depressed
mood (3.5% vs 3.6%), depression (3.3% vs 4.7%) and agitation (2.7 vs 1.9%). Results of the
C-SSRS for the treatment period and up to 30 days after last dose showed that suicidal
ideation or behavior was recorded in 0.8% of varenicline and 1.3% of placebo subjects. Any
increases in Patient Health Questionnaire (PHQ)-9 depression scores from baseline to any
time point after baseline occurred in 22.5% of varenicline and 19.5% of placebo treated
subjects (P=.16). The authors stated “varenicline did not increase the risk of suicidal ideation
or behavior or other psychiatric adverse events.”

3.2.2. Literature Review of Non-Pfizer Randomized, Controlled Clinical Trials
Reporting NPS Events

An update to the literature search included in the Pfizer 2014 FDA Advisory Committee
Briefing Document* was performed (see Appendix 3 for the literature search results
included in the 2014 FDA Advisory Committee Briefing Document). The objective of the
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search was to identify additional double-blind, randomized, controlled trials (RCT) or meta-
analyses (or other combined/pooled analyses) of randomized, controlled trials that reported
NPS safety results for varenicline vs placebo or another comparator. The following
databases were searched (using a date range of 25 February 2014 through 23 May 2016) for
varenicline and various NPS keywords and mental disorders subject headings: Ovid Medline,
Embase, Embase Daily Alerts and Derwent Drug File. The search terms were based on NPS
terms that are included in the US CHANTIX label and included: psychiatric,
neuropsychiatric, mental disorders, suicide, suicidal ideation, suicidal behavior, suicide
attempt, self-harm, depression, depressive disorder, depressed mood, mood disorder,
schizophrenia, hallucination, delusion, psychosis, paranoia, mania, manic disorder, bipolar
disorder, anxiety, panic, agitation, aggression, aggressive behavior, hostility, hostile
behavior, abnormal behavior, changes in behavior or thinking, and personality disorder.

Preclinical publications, conference literature, and other publication types such as notes,
comments, editorials and non-English language publications were excluded during the search
process. Studies in non-smokers, populations using varenicline for indications other than
smoking cessation, studies in which all patients received varenicline, crossover or
methodology studies, studies of less than 20 subjects treated with varenicline, and
publications not reporting original data or new analysis (such as review articles) or not
reporting any NPS results were excluded during the review of the search results.

The review of the literature identified 13 relevant publications matching the search objective.
Of these, 6 publications included results from meta-analyses and other combined analyses
and 7 were individual clinical trial publications. Only NPS results for these publications are
summarized.

3.2.3. Meta-Analyses and Other Pooled/Combined Analyses of Randomized Controlled
Trials

The 6 meta-analyses or other combined/pooled analyses found no evidence of increased NPS
risk with varenicline when compared with placebo. The analyses are summarized in
Table 30 below and additional details are provided in Appendix 3.

Table 30. Summary of 6 Meta-Analyses and Other Pooled/Combined Analyses of
Randomized Controlled Trials

Lead Number of Studies and Study | Comparator Varenicline NPS Findings
Author Population

1) Thomas™' | 39 RCTs of 5817 varenicline Placebo No evidence of an increased risk of suicide or
and 4944 placebo treated attempted suicide, suicidal ideation,
subjects depression, irritability, aggression, anxiety, or

death with varenicline

2) Foulds” | 8 RCTs of 2403 varenicline and | Placebo Varenicline does not increase NPS symptoms
1434 placebo treated subjects such as depressed mood and irritability
without current psychiatric measured on the MNWS in smokers without
disorder current psychiatric disorders
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Table 30. Summary of 6 Meta-Analyses and Other Pooled/Combined Analyses of
Randomized Controlled Trials

Lead Number of Studies and Study | Comparator Varenicline NPS Findings
Author Population

3) Avery™ 2 studies one with 152 Placebo or | Subjects taking varenicline had lower rates of
postmenopausal women treated | NRT patch | depressive symptoms over all time points
with placebo(95 subjects) or compared with those taking NRT or placebo
nicotine patch (57 subjects) and
the other with 78 women
treated with varenicline

4) Kishi* 7 RCTs (6 in subjects with Placebo No significant difference detected in suicidal
schizophrenia and 1 in subjects ideation and depression between varenicline
with schizophrenia and bipolar) and placebo
of 237 varenicline and 202
placebo treated subjects

5) Wu™ 8 RCTs in subjects with severe | Placebo No significant difference seen between
mental illness; 158 varenicline varenicline and placebo in terms of suicidal
and 114 placebo treated ideation, depressed mood, anxiety, and mood
subjects swings

6) Cahill* 39 RCTs of 11,801 varenicline | Placebo, No evidence of an increased risk of
and 7109 placebo, 2935 bupropion | depression, suicidal ideation, or serious
bupropion or 3445 NRT patch or NRT neuropsychiatric AEs. Authors conclude that
treated subjects patch “early reports of possible links to suicidal

ideation and behavior have not been
confirmed by current research”.

RCT=randomized, controlled trial; NPS=neuropsychiatric; MNWS=Minnesota Nicotine Withdrawal Scale;
NRT=nicotine replacement therapy..

3.2.4. Randomized Controlled Clinical Trials

Of the 7 clinical trial publications, 3 publications did not recruit subjects with a specific
psychiatric comorbidity. Of those 3, 2 publications (1-2) involved comparisons of
varenicline to placebo and 1 had an active comparator (3). The last 4 publications
summarized (4-7) were based on RCTs conducted in patients with a psychiatric history. The
studies are summarized in Table 31 below and details are provided in Appendix 3.

Table 31. Summary of 7 Randomized, Controlled Clinical Trials
Lead Author | Study Design and | Intervention Varenicline NPS Findings
Population
1) Nahvi'’ Double-blinded; 112 subjects The incidence of major depressive, manic
smokers enrolled randomized to episodes, or psychotic disorders was
in methadone varenicline (n=57) or | infrequent, and did not differ between
maintenance placebo (n=55) for 12 | treatment arms. There was no difference in
treatment program | weeks of treatment odds of suicidal ideation between treatment
arms. There was no observed association
between varenicline and adverse psychiatric
effects.
2) Eisenberg48 Double-blind; 302 subjects No cases of suicidal ideation in the study. A
hospitalized randomized to single NPS event involving hospitalization
smokers with an varenicline (n=151) or | for depression occurred in a patient 25 days
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Table 31. Summary of 7 Randomized, Controlled Clinical Trials

Lead Author | Study Design and | Intervention Varenicline NPS Findings
Population
ACS placebo (n=151) for after taking one dose of varenicline. Similar

12 weeks numbers of patients in each treatment arm
discontinued treatment within 30 days
because of AEs.

3) Lerman™ Double-blind study | 1246 subjects In normal metabolizers, varenicline led to
evaluating a randomized to decreases in irritability, anxiety, and
nicotine metabolite | varenicline (n=420), attentional disturbance.
ratio (NMR) in NRT patch (n=418),
smokers or placebo (n=408) for

11 weeks

4) Chengappaso Double-blind; 60 subjects There was no significant difference among
smokers with randomized to treatment-emergent AEs between
DSM-IV bipolar varenicline (n=31) and | treatments, including C-SRRS items for
disorder. placebo (n=29) for 12 | suicidality. Psychopathology scores

weeks remained stable throughout the study period
regardless of treatment assignment.
Depressed mood trended higher in
varenicline vs placebo but not significant
(Fisher exact test, P=.08). Authors
concluded that “vigilance for NPS adverse
events is prudent when initiating varenicline
for SC in this patient population.”

5) Shim”' Double blind, 120 subjects The study utilized several scales for which
smokers and non- randomized to results showed no significant main effects of
smokers with varenicline (n=60) or | treatment or time by treatment arm
schizophrenia placebo (n=60) for up | interactions in the PANSS and SANS or

to 8 weeks CGI severity. No subject in either group
had increases in depressive symptoms
measured by HAM-D.

6) Tulloch™ Open-label; 737 subjects 59% of subjects in this study had a lifetime
smokers with and randomized to psychiatric diagnosis. There were no
without a standard NRT patch significant differences in NPS AEs (such as
psychiatric history | (for 10 weeks; n=245), | anxiety, concentration and suicidal ideation)

extended use of among treatment arms or between the
combination NRT psychiatric and non-psychiatric cohort.
(patch plus gum or

inhaler for up to 22

weeks; n=245) or

varenicline (for up to

24 weeks; n=247)

7) Smith™ Double-blind; 87 subjects Varenicline subjects did not show any
smokers with randomized to worsening of psychopathology scores,
DSM-1V diagnosis | varenicline (n=42) or | including positive symptoms and
of schizophrenia or | placebo (n=45) for 8 depression. No increase was found in any
schizoaffective weeks component of psychiatric symptoms with
disorder varenicline. No subject reported a clear

increase of suicidal ideation and no suicides
or new emergency acute depressive episodes
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Table 31. Summary of 7 Randomized, Controlled Clinical Trials

Lead Author | Study Design and | Intervention Varenicline NPS Findings
Population

occurred.

AEs=adverse events; C-SSRS=Columbia Suicide Severity Rating Scale; NPS=neurpsychiatric; SC=smoking
cessation; PANSS=Positive and Negative Syndrome Scale; SANS=Scale for the Assessment of Negative
Symptoms; CGI=Clinical Global Impression; HAM-D=Hamilton Depression Rating Scale.; NRT=nicotine
replacement therapy; DSM-IV= Diagnostic and Statistical Manual of Mental Disorders 4™ Edition.

3.2.5. Conclusions of Published Clinical Trials

Since the time of Pfizer’s 2014 Advisory Committee Briefing Document, an updated review
of the literature has identified an additional 6 meta-analyses and 8 randomized controlled
trials, including 1 trial conducted by Pfizer, that reported on NPS safety for varenicline when
used in smokers. A review of these studies suggests that varenicline is not associated with an
increased risk of serious NPS AEs.

3.3. Published Observational Studies Not Sponsored by Pfizer

Observational (population-based) studies can complement findings from randomized trials.
They provide real world data on use of a drug by actual patients and can be designed to test
hypotheses about a specific safety signal. Because they are typically of large size, such
studies can provide reliable estimates of safety signals.

3.3.1. Observational Studies Included in the Current CHANTIX Label

As noted in Section 1.2, the CHANTIX label® currently contains information from 4
observational cohort studies of selected serious NPS AEs. Tabular summaries of these
studies are provided in Appendix 4.

These 4 observational studies provide no evidence that varenicline users were more likely to
inflict fatal or non-fatal self-harm, to initiate pharmacological treatment for depression or to
be hospitalized for an NPS condition relative to users of NRT.****%¢ Relative to bupropion
users, varenicline users were no more likely to be treated at an emergency department or be
hospitalized for a neuropsychiatric condition. >’

3.3.2. Subsequent Observational Studies

To identify additional population-based observational studies that became available after the
4 observational studies already described in the Chantix USPI, Pfizer conducted a literature
search that used the same NPS safety terms described in Section 3.2. The search identified 4
additional relevant publications, 1 of which (Cunningham et al, 2016)°® appears to be the
unpublished study by the Department of Veteran Affairs that is described in the CHANTIX
label. One of the 4 studies was not included in this review because of its small size (125
varenicline treatment episodes) and cross-sectional design.sg The remaining 3 studies are
summarized below.

Design aspects of all 3 studies are summarized in Table 32 below.
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Table 32. Summary of Three Subsequent Population-Based Observational Cohort

Studies
Lead Author Source Study Comparator Primary Endpoint(s)
Population Period
Molero® Population of 22Nov06 Non treatment | Hospital admission or unplanned
Sweden to period; subject outpatient specialist visit for
31Dec09 serves as own incident psychosis or mood or
control anxiety condition;
Emergency inpatient or outpatient
hospital visit or death due to
intentional self-harm
Kotz’' UK general 01Jan07 NRT Incident occurrence within 6
practice to months of treatment initiation of:
30Juni2 a) depression; and b) fatal or non-
fatal intentional self-harm
Cunningham’® US Veterans 01May06 Nicotine patch Primary inpatient discharge
Health to diagnosis for 7 separate psychiatric
Administration 30Sep07 conditions within 30 days of
treatment initiation

NRT=nicotine replacement therapy; UK=United Kingdom; US=United States.

The results of these 3 studies are summarized in Table 33 below and additional details are
provided in Appendix 4.

Table 33. Summary of Primary Results from Three Subsequent Population-Based

Observational Cohort Studies with Comparators

Endpoint Author Varenicline Comparator Hazard 95% CI
# Events/ # Events/ Ratio Lower Upper
Sample Size Sample Size Limit Limit
Kotz 119/51,450 540/106,759 0.56 0.46 0.68
Fatal or non-fatal
self-harm Molero 657/69,757 NA 1.00 0.72 1.37
Incident Molero 3,213 /69,757 NA 1.18 1.05 1.31
psychiatric
condition
Incident Kotz 2,395/51,450 8,274 /106,759 | 0.66 0.63 0.69
depression
Primary inpatient discharge diagnosis within 30 days of treatment initiation for:
Depression Cunningham 6/11,774 12 /23,548 1.00 0.38 2.67
Bipolar disorder | Cunningham 1/11,774 13 /23,548 0.15 0.02 1.18
Schizophrenia Cunningham 3/11,774 12 /23,548 0.50 0.15 1.62
Other psychosis | Cunningham 4/11,774 12 /23,548 0.67 0.22 2.07
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Table 33. Summary of Primary Results from Three Subsequent Population-Based

Observational Cohort Studies with Comparators

Endpoint Author Varenicline Comparator Hazard 95% CI
# Events/ # Events/ Ratio Lower Upper
Sample Size Sample Size Limit Limit
PTSD Cunningham 2/11,774 9/23,548 0.44 0.10 2.06
Drug-induced Cunningham 4/11,774 4/23,548 2.00 0.50 8.00
disorder
Suicide attempt | Cunningham 0/11,774 0/23,548 NA NA NA

One study examined seven mental health disorders and found no evidence of an increased
risk for hospitalization for any of them when comparing varenicline users compared to
nicotine patch users.”® The study also examined out-patient clinic visits for the same
disorders as secondary endpoints (not shown in Table 33) and found no evidence of an
increased risk for any disorder except schizophrenia (HR=1.27; 95%CI:1.07-1.51). A second
study®' found varenicline users were less likely than NRT users to experience incident
depression (HR=0.66; 95%CI:0.63-0.69) and self-harm (HR=0.56; 95%CI:0.46-0.68). The
third study® found an increased risk of incident psychiatric conditions during varenicline
treatment compared to periods of non-treatment within the same person (HR=1.18;
95%CI:1.05-1.31). Further analysis isolated the effect to an increased risk of incident
anxiety conditions (HR=1.23; 95%CI:1.01-1.51) and mood conditions (HR=1.31;
95%CI:1.06-1.63) among people with pre-existing psychiatric disorders and found no
evidence of increased risk among those with no pre-existing disorders.

3.3.3. Observational Studies Conclusions

The 4 population-based observational cohort studies described in the CHANTIX USPI
provide no evidence that varenicline users were more likely to inflict fatal or non-fatal self-
harm, to initiate pharmacological treatment for depression or to be hospitalized for a
neuropsychiatric condition relative to users of NRT. Relative to bupropion users, varenicline
users were no more likely to be treated at an emergency department or be hospitalized for a
neuropsychiatric condition.

Pfizer conducted a literature search that identified 4 additional population-based
observational cohort studies that were published after the 4 observational studies already
described in the CHANTIX labeling. One of the studies™ appears to be the unpublished
study by the Department of Veteran Affairs that is described in the Chantix USPI. One of the
4 studies was not included in this review because of its small size (125 varenicline treatment
episodes) and cross-sectional design.”’

The primary analyses of the primary endpoints of 2 studies found no evidence of an
increased risk for a wide variety of incident serious neuropsychiatric events in patients
treated with varenicline compared to NRT®' or nicotine patch®®. An increased risk for a
secondary endpoint, out-patient clinic visits for schizophrenia, was found for varenicline
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users compared to nicotine patch users. *® A third study ®° found an increased risk of incident
anxiety and mood conditions during varenicline treatment compared to periods of non-
treatment within the same person, but only among people with pre-existing psychiatric
disorders.

These real-world data were gathered among a broader selection of patients, including patients
with psychiatric disorders, and thereby generalize the clinical trials results to the overall
population of smokers. Other strengths of these studies include their relatively large drug
cohort sizes, the use of self-controlled designs or propensity scores to minimize the effects of
potential confounders. Like all observational studies, the lack of randomization in these
studies leaves the potential for selection bias and, despite attempts to control confounding,
there is always the possibility of residual confounding.

4. OVERALL CONCLUSIONS AND PROPOSED LABEL CHANGES

EAGLES represents the largest prospectively designed, randomized, controlled study to
evaluate the risk of serious NPS AEs in subjects using varenicline, bupropion and NRT as
smoking cessation therapies and includes the largest cohort of subjects with a history of a
psychiatric disorders in a randomized, controlled study to date. Elements of the study design
address the limitations inherent in the postmarketing data that first identified the signal for
NPS AEs, such as potential reporting bias, lack of a standardized endpoint, the inability to
establish incidence rates, and lack of a control group. Other features of the study addressed
concerns about the ability of a clinical study to robustly capture the types of serious NPS AEs
reported in the postmarketing experience.

The outcomes of EAGLES showed that serious NPS AEs included in the primary composite
safety endpoint occur in subjects attempting to quit smoking regardless of smoking cessation
treatment and showed that the rates of these events are higher in subjects with a history of
psychiatric disorder than those with no history of psychiatric disorder.

The study outcomes showed no significant increase in the incidence of serious NPS AEs
included in the primary composite safety endpoint in subjects treated with varenicline
compared to subjects treated with placebo or NRT patch (over-the-counter [OTC] smoking
cessation medication), in subjects with or without a history of psychiatric disorder. In the
non-psychiatric cohort, the incidence of NPS events in the composite endpoint was low
overall and there was a small numerical decrease for varenicline compared to placebo. In the
psychiatric cohort, a small numerical increase in the incidence of the composite endpoint in
varenicline versus placebo was observed but was not driven by events that were serious or
severe in nature or that led to treatment discontinuation.

The efficacy outcomes of EAGLES confirmed varenicline as the most effective monotherapy
treatment option currently available for smokers who want to quit and thus reaffirm the
importance of the use of varenicline as an aid to smoking cessation treatment in combating
the public health crisis caused by cigarette smoking.

Timely communication of the newly acquired data is important and product labeling should
accurately reflect the product safety and efficacy profile in order for patients and prescribers
to make informed decisions about treatment. Based on the totality of scientific evidence
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available to date, including the safety and efficacy outcomes of EAGLES, Pfizer believes
that the boxed warning regarding reports of serious NPS adverse events in patients
attempting to quit smoking with CHANTIX as currently included in the CHANTIX label,
does not accurately reflect the NPS safety profile of CHANTIX and should be removed as it
has the potential to deter appropriate use of CHANTIX.

Nevertheless, given that serious NPS AEs have been reported in the postmarketing
experience in patients attempting to quit smoking with CHANTIX, and acknowledging that
controlled clinical trials may not be able to completely rule out very rare or idiosyncratic
events, Pfizer proposes to retain the WARNINGS and PRECAUTIONS section of the label
regarding NPS events occurring in patients attempting to quit smoking and also include the
information regarding NPS events from the EAGLES trial in this section. Pfizer believes
that such warning sufficiently alerts prescribers to the possibility that these types of events
may occur in smokers attempting to quit.

The specific label changes proposed are shown below:

e Highlights of Prescribing Information:
o Remove Boxed Warning on Serious Neuropsychiatric Events
o Under Warnings and Precautions, add information on Serious Neuropsychiatric
Symptoms

o  BOXED WARNING section of the Full Prescribing Information (FPI):
o Remove the boxed warning on Serious Neuropsychiatric Events

o  WARNINGS AND PRECAUTIONS section of the FPI:

o Revise information in section 5.1 WARNINGS AND
PRECAUTIONS/Neuropsychiatric Symptoms and Suicidality and add safety
outcomes from the Study in Patients with or without a History of Psychiatric
Disorder (EAGLES)

o  ADVERSE REACTIONS section of the FPI:
o Insection 6.1 ADVERSE REACTIONS/Clinical Trials Experience, add information
regarding common adverse events reported in the Study of Patients with or without a
History of Psychiatric Disorder (EAGLES)

o CLINICAL TRIALS section of the FPI:
o Add new subsection 14.6 entitled, “Subjects with or without a History of Psychiatric
Disorder”, containing efficacy information from the EAGLES study

o  PATIENT COUNSELING INFORMATION section of the FPI:
o Revise Section 17 PATIENT COUNSELING INFORMATION/Neuropsychiatric
Symptoms

Corresponding revisions were also proposed to the Chantix patient Medication Guide.
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Appendix 1. Lexicon of MedDRA Terminology

All adverse event data presented in this document were coded using the Medical Dictionary
for Regulatory Activities (MedDRA). MedDRA is a highly standardized medical
terminology dictionary developed by the International Conference on Harmonization to
facilitate international sharing of information regarding medicinal products with regulatory
authorities.®”

MedDRA Coding Hierarchy

There are five levels to the MedDRA coding hierarchy, arranged from very specific to very
general and they include: Lowest Level Terms (LLTs), Preferred Terms (PTs), High Level
Terms (HLTs), High Level Group Terms (HLGTs), and System Organ Classes (SOCs).

LLTs are the most specific level and these terms parallel how information is communicated
and reflect how an observation might be reported in practice.

PTs are each a distinct descriptor (single medical concept) for a symptom, sign, disease
diagnosis, therapeutic indication, investigation, surgical or medical procedure, and medical
social or family history characteristic.

HLTs are groupings of related PTs based upon anatomy, pathology, physiology, etiology or
function.

HLGTs are groupings of HLTs related to each other by anatomy, pathology, physiology,
etiology or function.

SOCs are groupings of HLGTs based on etiology, manifestation site or purpose.
As an example:

LLTs= Cotton wool in head, Feeling abnormal, Feeling bad, Feeling dazed, Feeling floating,
Feeling lifeless, Feeling miserable, Feeling stoned, Feeling strange, Feeling weightless, Feels
awful, Feels bad, Feels poorly, Felt like a zombie, Floating feeling, Foggy feeling in head,
Funny episode, Fuzzy, Fuzzy head, Muzzy head, Neck strange feeling of, Soft feeling,
Spaced out, Thick head, Unstable feeling, Weird feeling

PT=Feeling abnormal
HLT=Feelings and cessations NEC
HLGT=General systems and disorders NEC

SOC= General disorders and administration site conditions

62" Medical Dictionary for Regulatory Activities, http://www.meddra.org/

[accessed 1 July 2016].
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Appendix 2. Mechanism of Action and Biological Plausibility

Varenicline binds with high affinity and selectivity to a4B2 and a6B2-containing (a6p32%*)
nAChRs (inhibition constants [Ki]=0.1-0.4 nM), and acts as a partial agonist with 10%-45%
agonist efficacy relative to acetylcholine. The o432 nAChR subtype has been shown to play
a key role in mediating the addictive effects of nicotine, which also binds selectively with
high affinity to this receptor subtype. Pharmacologically relevant concentrations of
varenicline result in a functional interaction with human a4p2 nAChRs, causing extensive
desensitization and low-level activation of a4p2 nAChRs.*** This pharmacological profile
of varenicline is comparable to that of nicotine at concentrations found in smokers,
suggesting that, functionally, varenicline may substitute for nicotine during abstinence. Like
nicotine, varenicline increases mesolimbic dopamine release but to a lesser extent, and
reduces nicotine self-administration after oral dosing in rats. Varenicline therefore reduces
craving induced by the absence of nicotine during a quit attempt, but without the abuse
liability associated with a full agonist like nicotine. In addition, since varenicline has higher
binding affinity than nicotine for a4p2 nAChRs, it can prevent inhaled nicotine from binding
to the target receptor during a relapse, thereby reducing the subjective feelings of reward
normally obtained from smoking.

Results of in vitro binding studies and in vivo nonclinical investigations on the effect of
varenicline on neurotransmitter release and in CNS behavioral assays provide no
pharmacological mechanism that can explain how varenicline use would trigger serious NPS
adverse events. In addition, the nonclinical profile of varenicline is comparable to that of
nicotine at concentrations in the range of human exposures during treatment with NRT,
which is not associated with serious NPS adverse events. Data from nonclinical assays are
summarized in the following sections.

Binding Affinities

Varenicline is highly selective for a4p2 and a6f2* neuronal nAChRs with substantially
lower binding affinities for other nAChRs and demonstrates no pharmacologically relevant
binding (at least 850-fold lower affinity) to other biological targets (ion channels, transmitter
receptors, transporters and enzymes) that have been implicated in CNS disorders and thereby
serious NPS adverse events. This includes dopaminergic, serotonergic, adrenergic, GABA-
ergic and glutamatergic receptors and transporters, and neurokinin, opioid and cannabinoid
receptors, and enzymes such as monoamine oxidase-A (MAO-A).*

Table 34. In Vitro Affinities and Inhibitory Potencies of
Varenicline at Selected Human receptors, Ion
Channels, Transporters and Enzymes

Nicotinic nAChR subtypes® Transmitter receptors”
a4p2 0.4 Dopaminergic >1,000
a6P2* (mouse) 5.5 Alpha-Adrenergic >10,000
a3p4 86 Beta-Adrenergic >10,000
a7 125 Serotonergic >1,000
alBlyd 8,200 Histaminergic >1,000
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Table 34. In Vitro Affinities and Inhibitory Potencies of
Varenicline at Selected Human receptors, lon
Channels, Transporters and Enzymes

GABA-ergic >1,000
Ion Channels” Glutamatergic >1,000
Calcium >1,000 Cannabinoid >1,000
Sodium >1,000 Opioid >1,000
Potassium >1,000 Neurokinin >1,000
GABA( >1,000
hERG ¢ >10,000 Transmitter transporters”
Serotonin (5HT3) 350 Dopamine >1,000
Norepinephrine >1,000
Enzymes” Serotonin >1,000
MAO-A >1,000 Gamma-aminobutyric >1,000
Protein Kinase >1,000 Choline >1,000
Cytochrome >1,000 Glutamate >1,000

a6PB2*=06[2-containing.

? Binding affinities (K;) in nM

® Inhibitory concentrations (ICsq) in nM (values >1,000 or >10,000 indicate no
significant inhibition of radioligand binding at test concentrations of 1 or 10 uM)

° hERG = human ether-a-go-go related gene

Data from Rollema et al 2007%, 2010%, 2014%7; Grady et al 2010%, USFPA CDER 2006
(Chantix NDA)®®

Effects on Neurotransmitter Release

Varenicline’s effects on neurotransmitter release as measured by microdialysis in the brain
from freely moving rats are consistent with its binding profile, in that changes in
neurotransmitter release are mediated via nAChRs, not via blocking reuptake sites or
enzymatic breakdown. It is thus unlikely that varenicline administration would result in NPS
AEs due to excessive increases or depletions of key neurotransmitters. Low doses of
varenicline (0.03-1 mg/kg) cause a modest increase in mesolimbic dopamine release in rat
nucleus accumbens via its interaction with o432 and a6B2 containing nAChRs; this
mechanism underlies its efficacy as a smoking cessation aid.°® In addition, microdialysis
studies in rat prefrontal cortex show that at pharmacologically relevant doses (<1 mg/kg),
varenicline does not significantly modulate the release of cortical neurotransmitters, such as
dopamine, norepinephrine, serotonin and ACh. In general, the mesolimbic neurochemical
effects of varenicline are smaller than induced by nicotine from smoking and more or less
comparable to nicotine from NRT.” Because varenicline and nicotine do not inhibit
transmitter reuptake sites, vesicular transporters or metabolic enzymes, neither drug will
deplete transmitter stores (<10% of control) or cause large transmitter increases (>1,000% of
control), which have been associated with the neurotoxic effects of, for example, reserpine
and methamphetamine, respectively.
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Animal Behavioral Tests

Nonclinical safety studies that were conducted during the development of varenicline, and
described in the Chantix NDA®®, did not detect adverse behavioral effects or neurological
signs at pharmacologically relevant exposures of varenicline. These studies included acute
safety pharmacology studies in mice, repeat-dose toxicity studies in mice, rats, dogs and
cynomolgus monkeys, and a pre- and postnatal development study in rats. In acute safety
pharmacology and repeat-dose toxicity studies, the effects of a wide range of varenicline
doses were investigated, including doses that resulted in several fold higher exposures than in
patients receiving 1 mg BID varenicline, without causing neurological deficits.

Since market approval, varenicline has been investigated in a variety of animal behavioral
tests that are routinely used as translational models for the major CNS behavioral domains:
mood, sensory gating and cognitive processing. The primary objective of the majority of
these studies was to explore possible therapeutic benefits of varenicline and other a4p2
nAChR ligands for additional potential CNS indications, such as depression, cognitive
deficits, alcohol dependence, and pain. However, if varenicline were causally related to a
risk of serious NPS adverse events, doses of varenicline that attain or exceed the range of
human exposures in smoking cessation would be expected to impair the behavioral
performance in one or more of these CNS animal models. A comprehensive review of
literature data from a wide variety of behavioral tests (Table 35) does not reveal a biological
response for varenicline that would indicate potential to cause serious NPS adverse clinical
events. Moreover, a comparison between the responses of varenicline and nicotine in these
models, at nicotine doses that correspond to exposures in patients using NRT, indicates
varenicline’s responses are very similar to that of nicotine used in NRT, which has no risk
identified for NPS adverse events.’"’"

Table 35. Summary of Animal Behavioral Tests With Data for Varenicline and
Nicotine by Behavioral Domain

CNS Domain Animal Test References

. 2 T
Mood Forced Swim 7273 T8 TS 76 7T T

b b b b b

Elevated Plus Maze 73, 79, 80, 8', 82

Elevated Zero Maze 7

Neo-Hypophagia 78

Marble Burying 7T, 83 84 85 86 87 88
Sensory Gating Acoustic Startle 73, 89,90, 69

Prepulse Inhibition 73,90, 69, 91
Auditory Gating 89, 92, 93, 94, 95

69,96 97 98
99 100

101 102 103

104" 105" 106 107 108 109

Cognition Novel Object Recognition
Morris Water Maze
5-Choice Serial Reaction Time Task
Contextual Fear Conditioning s, s s
Sustained Attention 69. 110
Delayed Matching to Sample TR S e
Histamine Release o
Theta Oscillations 69 115, He
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Finally, several human clinical laboratory studies have also measured the effects of
varenicline in the behavioral domains that have been evaluated in animal behavioral tests.
The results of these human translational studies indicate that varenicline has either no effect
or slightly improves, but does not impair, measures of mood,''” '™ ''? sensory gating,'** '*!

- . 122,123, 124,125,119, 126 . :
and attention, memory, or learning > = =" > > " in patients or volunteers.

Nonclinical Conclusions

In vitro studies demonstrate that varenicline has high selectivity for a4p2 and a632*
subtypes of nAChRs and does not bind to targets that have been implicated in CNS disorders,
and thereby associated with serious NPS adverse events. The results of in vivo studies
demonstrate that varenicline neither excessively increases nor depletes the levels of key
neurotransmitters and does not impair behavior in several animal tests that assess CNS
functioning and effects on mood, sensory gating and cognitive processing. The in vitro and
in vivo data also indicate that varenicline’s nonclinical profile is comparable to that of
nicotine used in NRT. The combined results of nonclinical studies have not identified an
underlying pharmacological mechanism to explain the serious NPS adverse events.
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Appendix 3. Literature Review of Non-Pfizer Randomized, Controlled Clinical Trials
Reporting on NPS Events

2014 Literature Review of Non-Pfizer Randomized, Controlled Clinical Trials
Reporting on NPS Events

A literature search to identify double-blind, randomized, controlled trials or meta-analyses of
randomized, controlled trials that reported NPS safety results for varenicline vs placebo or
another comparator was conducted. The following databases were searched (using a cut-off
date of 25 February 2014) for varenicline and various NPS keywords and mental disorders
subject headings: Ovid Medline, Embase, Embase Daily Alerts and Derwent Drug File. The
search terms were based on NPS terms that are included in the US CHANTIX label and
included: psychiatric, neuropsychiatric, mental disorders, suicide, suicidal ideation, suicidal
behavior, suicide attempt, self harm, depression, depressive disorder, depressed mood, mood
disorder, schizophrenia, hallucination, delusion, psychosis, paranoia, mania, bipolar disorder,
anxiety, panic, agitation, aggression, hostility, abnormal behavior, abnormal thinking, and
personality disorder. Preclinical publications, conference literature, and other publication
types such as notes, comments, editorials and non-English language publications were
excluded during the search process. Studies in non-smokers, populations using varenicline
for indications other than smoking cessation, studies in which all patients received
varenicline, studies of less than 20 patients treated with varenicline and publications not
reporting original data or new analysis (such as review articles) were excluded during the
review of the search results.

The review of the literature identified 10 relevant publications matching the search objective.
Of these 10 publications, 4 publications included results from 3 meta-analyses (2
publications reported on the same Cochrane meta-analysis) and 6 were clinical trials. Only
NPS results were summarized below for these 9 publications.

The 3 meta-analyses (Cahill, Gibbons, Huang), found no evidence of increased NPS risk with
varenicline when compared with placebo.

The first meta-analysis (Cahill'*"'**) was based on 14 varenicline double-blind, randomized,
controlled trials (of which 13 were Pfizer sponsored) and included 3,984 varenicline and
2,349 placebo patients. The subgroup analysis of NPS SAEs yielded an RR of 0.53 (95% CI:
0.17 — 1.67) for varenicline vs placebo.

The second meta-analysis (Gibbons et al'*’) studied the NPS safety of varenicline using

person level AE data from 17 randomized placebo-controlled trials (4,823 varenicline and
3204 placebo patients) of varenicline conducted by Pfizer. The results revealed the overall
effect of varenicline on suicidal thoughts and behavior (odds ratio (OR): 0.57; 95% CI: 0.23-
1.38), depression (OR: 1.01, 95% CI: 0.68-1.52), and aggression/agitation (OR=1.27, 95%
CI: 0.85-1.92) was not significant. Psychiatric illness did not moderate the effect of
varenicline for any of these symptoms. Having a current or past psychiatric illness increased
the risk of NPS events equally in varenicline treated and placebo patients.
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The third meta-analysis (Huang et al"*®) included 10 randomized controlled varenicline trials

(6,375 smokers), all conducted by Pfizer. The analysis found there was not sufficient
evidence that varenicline was associated with an increased risk of psychiatric AEs compared
with placebo (RR: 1.45, 95% CI: 0.90-2.32).

Of the 6 clinical trial publications, 2 publications involved patients with psychiatric co-
morbidities. The first study (Evins et al'*') was a randomized, double-blind, placebo-
controlled, relapse—prevention trial in smokers with schizophrenia or bipolar disorder. In the
open-label phase, 203 smokers received 12 weeks varenicline. At Week 12, 87/203 (43%)
subjects had 2 weeks or more of continuous abstinence and were randomized to varenicline
or placebo from Weeks 12-52. The study utilized psychiatric scales, including the Brief
Psychiatric Rating Scale (BPRS) and Calgary Depression Scale for Schizophrenia and found
there was no effect of treatment assignment on severity of psychiatric symptoms. Although
the study was not powered to detect changes in psychiatric symptoms, the authors stated
“...we detected no signal for varenicline to be associated with new or worsening
neuropsychiatric symptoms”. The second study (Hong et al'*?) was a double-blind,
randomized, placebo-controlled trial of smokers and non-smokers with schizophrenia or
schizoaffective disorders that evaluated the effects of varenicline on neurobiological and
cognitive biomarkers. The study included a total of 69 smokers and non-smokers and
utilized several psychiatric scales. With regards to the BPRS total, there were no significant
treatment or interaction effects with a trend towards reduced psychiatric symptoms for
varenicline vs placebo (F; 542 = 3.32, p=0.07). The BPRS psychosis subscale showed a trend
towards reduced psychosis in the varenicline group compared to the placebo group (F; ss =
3.89, p=0.053). There were no differences in treatment effects in smokers vs non-smokers
(all p 20.30). There were no significant effects of treatment on negative symptoms assessed
using the Schedule for Assessment of Negative Symptoms, or on depression, which was
assessed using the HAM-D. Assessments of depression, anxiety and suicidality were further
probed via Item 3 of HAM-D (suicidality), Item 13 of the BPRS (depression) and the BPRS
anxiety rating; all of which showed no treatment effect. Hence, there was no evidence that
treatment with slowly titrated varenicline at 1 mg/day increased any of these measures.

In the remaining 4 clinical study publications, 2 (McClure, Steinberg) involved comparisons
of varenicline to placebo and 2 (Stein, Cincirpini) involved an active comparator as well.
These studies ranged in size from 47 to 315 subjects. Of these 4 studies, Cinciripini et al'**
used several psychiatric scales including the Positive and Negative Affect Schedule,
Wisconsin Smoking Withdrawal Scale, and the Center for Epidemiological Studies
Depression Scale. The study specifically examined the effect of varenicline vs bupropion SR
on smoking cessation and emotional functioning. The study found that varenicline use was
associated with a generalized suppression of depression when compared with the other
treatments, while both bupropion and varenicline improved concentration and decreased
negative affect and sadness when compared with placebo, while having little effects on
anxiety and anger. In addition, no significant differences were noted for any of the
psychiatric or neurological AEs between treatment arms. The second study (Stein'**)
compared varenicline, NRT and placebo for smoking cessation in methadone maintained
smokers and reported that smokers on varenicline tended to be less likely to report anger,
irritability, frustration or anxiety related events during the initial month of treatment. Two
participants in the varenicline arm stopped study medication due to neurobehavioral adverse

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE
Page 98



090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

CHANTIX® (varenicline) Tablets
2016 FDA Advisory Committee Meeting Briefing Document

effects. The third study (Steinberg'*), which compared varenicline vs placebo in

hospitalized smokers, reported at a 4-week outpatient follow-up visit of a decrease in MNWS
of 1.45 points in the varenicline group compared with a 0.11 increase in the placebo group,
this difference was not statistically significant. Depression was reported in 5 patients in both
groups, which was not a statistically significant difference. The fourth study (McClure'*®)
compared the relapse prevention effects of varenicline vs placebo following a programmed
lapse, which occurred on the second day of the quit attempt. This study reported that
subjective assessments measured on withdrawal (MNWS) and mood (PANSS) were not
sensitive to medication effects but showed an effect of time, with ratings decreasing over
time in both groups.

The review of the literature identified 3 meta-analyses and 6 double-blind, randomized,
controlled trials that reported on NPS safety for varenicline when used in smokers. None of
these publications reported evidence of an increased NPS risk with varenicline.

Meta-Analyses and Other Pooled/Combined Analyses of Randomized Controlled Trials

Summarized below are the 6 meta-analyses and other pooled/combined analyses of
randomized controlled trials identified in the updated literature search.

The Thomas et al'*’ analysis included 39 RCTs involving 5817 varenicline and 4944
placebo treated subjects. The analysis found 2 varenicline subjects died by suicide and 4
attempted suicide (2 in the varenicline arm and 2 in the placebo arm). Thirty one trials
reported suicide and suicide attempt and the Peto OR for varenicline vs. placebo was 1.67
(95% confidence interval (CI) 0.33 to 8.57; P=0.54, I’=10.3%) and the risk difference (RD)
was 0.0003 (—0.002 to 0.003; P=0.81, I’=0.0%). Twenty trials reported suicidal ideation and
the Peto OR was 0.58 (0.28 to 1.20; P=0.14, ’=0.0%) and the RD was —0.003 (—0.009 to
0.002; P=0.24, ’=0.0%). Thirty one trials reported on depression and the Peto OR was 0.96
(0.75 to 1.22; P=0.74, 1’=0.0%) and RD was —0.001 (—0.01 to 0.01; P=0.74, I’=0.0%). Death
was reported in 36 trials (varenicline: 13/5760, placebo: 11/4887). The Peto OR for death
was 1.05 (0.47 to 2.38; P=0.9, =3 8.7%), and there was no evidence of an increased risk of
death in the varenicline group compared with the placebo group (RD 0.0001, —0.003 to
0.003; P=0.94, 12=0.0%). There was no evidence of an increased risk of irritability,
aggression, or somnolence as the CI included the null value of 1. Varenicline was associated
with some evidence of a reduced risk of anxiety (0.75, 0.61 to 0.93; P=0.008, 12=5.7%). The
authors concluded “this meta-analysis found no evidence of an increased risk of suicide or
attempted suicide, suicidal ideation, depression or death with varenicline.

The Foulds et al'*® analysis examined weekly individual Minnesota Nicotine Withdrawal
ScaleScale (MNWS) symptom ratings from 8 double-blind, RCT (all Pfizer sponsored)
which included 2403 varenicline and 1434 placebo treated subjects. The analysis showed
that the ratings for the NPS symptoms of depressed mood, irritability, frustration or anger,
anxiety, restlessness, and difficulty concentrating peaked during the first or second week
after the target quit date (TQD), before gradually returning to baseline levels at Week 5 or 6
for placebo-treated participants, and earlier for varenicline. For all these items, scores were
significantly lower (p <.01) for varenicline than placebo at each of Weeks 1-6 and Week 11
after the TQD. Marked increases in symptom severity ratings for the 5 NPS symptoms
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(depressed mood, irritability, anxiety, difficulty concentrating, and restlessness) were less
frequent on varenicline than on placebo. The authors concluded “that use of varenicline
while trying to quit smoking reduces and does not increase NPS symptoms such as depressed
mood and irritability measured on the MNWS in smokers without current psychiatric
disorders.”

The Avery et al'* analysis examined depressive symptoms from 2 smoking cessation

studies, one conducted in 152 postmenopausal women who received placebo (n=95) or
nicotine patch (n=57), and the other in 78 women who received varenicline. The study found
that subjects taking varenicline reported lower scores on the Center for Epidemiologic Study
Depression Scale (CESD) over all time periods compared to nicotine or placebo (p<.010).
These differences between varenicline and the other treatments remained when controlling
for lifetime history of major depressive disorder (MDD) indicating this was an independent
effect. The authors concluded “varenicline does not increase depressive symptoms during
smoking cessation in postmenopausal women without current MDD. Subjects with a lifetime
history of MDD are susceptible to developing depressive symptoms during smoking
cessation, regardless of pharmacologic aid.”

The Kishi et al'** analysis included 7 double-blind, RCTs (total n=439) on the effects of
varenicline adjuvant therapy in subjects with schizophrenia (1 RCT was a Pfizer sponsored
study and 1 RCT also included subjects with bipolar disorder). The NPS outcome for this
analysis were symptoms of psychopathology (total, positive, negative, and depressive
symptoms) which comprised of results from the Brief Psychiatric Rating Scale (BPRS),
Positive and Negative Syndrome Scale (PANSS), Hamilton Rating Scale for Depression
(HAM-D) , Calgary Depression Rating Scale and Beck Depression Inventory. The analysis
found that varenicline adjuvant therapy failed to show superiority over placebo for any
symptoms: overall, positive, negative or depressive. No significant differences between
varenicline and placebo were detected for suicidal ideation and depression. The authors
concluded that due to the “limited sample sizes of the available studies, future studies are
needed with much larger sample sizes to ensure that these findings are generalizable™.

The Wu et al'*! analysis included 8 RCTs of 398 participants with severe mental illness
evaluating varenicline with placebo. The NPS analysis showed that there was no significant
difference seen between varenicline (n=158) vs placebo (n=114) in terms of suicidal ideation,
depressed mood, anxiety, and mood swings. The authors concluded that “there appears to be
no clear evidence that varenicline was associated with an increased risk of neuropsychiatric
or other adverse events compared with placebo”.

The latest Cochrane analysis (Cahill'**) on nicotine receptor partial agonists for smoking

cessation, was based on 39 varenicline RCTs with 25,290 subjects, of whom 11,801 used
varenicline, 7109 placebo, 3445 NRT, and 2935 used bupropion with minimum 6 months
follow-up. A number of different analyses sing various studies were conducted by Cochrane.
One meta-analysis of studies which included EAGLES evaluating specific NPS AEs
demonstrated a RR for depression of 0.94 (95% CI 0.77 to 1.14; 36 studies, 16,189 subjects,
I’=0%), with non-significantly lower rates in the varenicline groups. The RR for suicidal
ideation was 0.68 (95% CI 0.43 to 1.07; 24 studies; 11,193 subjects, IZZO%), with border-line
non-significantly lower rates in the varenicline groups. Another meta-analysis evaluating
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NPS SAE:s (in 23 studies not including EAGLES) demonstrated a RR of 0.82 (95% CI 0.57
to 1.19). The authors conclude that “early reports of possible links to suicidal ideation and
behavior have not been confirmed by current research”.

Randomized Controlled Trials

Summarized below are the 7 randomized controlled trials identified in the updated literature
search.

The following 3 of the 7 publications did not recruit subjects with a specific psychiatric
disorder.

The Nahvi et al'*® study was a 24-week, double-blinded, placebo-controlled trial in which
112 smokers enrolled in methadone maintenance treatment program were randomized to
varenicline (n=57) or placebo (n=55) for 12 weeks of treatment. NPS safety results found
incident major depressive (2 varenicline and 1 placebo subjects) or manic episodes (no
subjects) or psychotic disorders (1 varenicline and 3 placebo subjects) were infrequent, and
did not differ between treatment arms [OR = 1.00, 95% CI = 0.4, 2.3]. During the
intervention period, a small number of subjects reported non-specific wishes to be dead, only
1 in each treatment arm had thoughts of killing themselves and none had suicidal ideation
with plan or intent. There was no difference in odds of suicidal ideation between treatment
arms (OR = 0.88, 95%CI = 0.2, 3.9). The authors did not observe an association between
varenicline and adverse psychiatric effects.

The Eisenberg et al'** study was a multi-center, double-blind, randomized, placebo-

controlled trial in 302 hospitalized smokers with an acute coronary syndrome (ACS)
evaluating varenicline (n=151) compared with placebo (n=151) for 12 weeks on smoking
abstinence. Patients with a history of NPS disorders were excluded. The study was not
powered to examine safety endpoints, but was designed to describe the occurrence of SAEs
in this population during treatment and follow-up. There were no cases of suicidal ideation
in the study. A single NPS event involving hospitalization for depression occurred in a
patient 25 days after taking one dose of varenicline. Similar numbers of patients in each
treatment arm discontinued study treatment within 30 days because of AEs.

The Lerman et al'® study was a nicotine metabolite ratio (NMR) stratified placebo-
controlled randomized trial where 1246 smokers were randomly assigned by baseline NMR
status to 11 weeks of placebo (placebo pill and patch) , nicotine patch (active patch, placebo
pill) or varenicline (active pill, placebo patch). An NMR-by-treatment interaction showed
that slow (vs normal) metabolizers reported greater overall side-effect severity with
varenicline versus placebo (f=1.06, 95% CI: - 2.08 to —0.03; p=0.044). This reflected greater
summary side-effects reported on varenicline (vs placebo) for slow metabolizers (=0.61,
95% CI1-0.10 to 1.32; p=0.09), but not for normal metabolizers (}=0.44, 95% CI —1.19 to
0.30; p=0.24). Descriptive analysis showed that, in slow metabolizers, varenicline led to
significant increases in abnormal dreams (¥2=13.0, p=0.005); in normal metabolizers,
varenicline led to decreases in irritability (y2=15.4, p=0.001), anxiety (y2=11.2, p=0.01), and
attentional disturbance (y2=11.3, p=0.01). There were no NMR-by-treatment interactions for
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withdrawal symptoms (p>0.10). The authors concluded that treating normal metabolizers
with varenicline and slow metabolizers with nicotine patch could minimize side effects.

The remaining 4 publications recruited subjects with a specific psychiatric co-morbidity.

The Chengappa et al'*® study was a double-blind, placebo controlled trial conducted in
smokers with DSM-IV bipolar disorder in which 31 subjects were randomized to varenicline
and 29 were to placebo. At each visit, mood, anxiety symptoms, and illness severity were
evaluated using the Montgomery-Asberg Depression Rating Scale (MADRS), Young Mania
Rating Scale (YMRS), Hamilton Anxiety Rating Scale (HARS), and Clinical Global
Impressions Scale (CGI) for which results as a group reflected a bipolar patient group that
was euthymic at study entry and remained stable throughout the study regardless of treatment
assignment. Suicidal thinking and behavior was also evaluated at each visit using the
Columbia Suicide Severity Rating Scale (C-SSRS) and identified 8 instances of suicidal
ideation in the varenicline group (vs 5 in the placebo group, a non-significant difference)
which all occurred in patients that had a lifetime history of suicidal ideation. Depressed
mood trended higher in varenicline (n=8) vs placebo (n=2); Fisher exact test, P= 0.08.
Authors concluded that “vigilance for NPS adverse events is prudent when initiating
varenicline for SC in this patient population.”

The Shim et al'*’ study was a randomized, double blind, placebo-controlled 8 week trial that
examined the varenicline effect on cognitive impairments in 60 smokers and 60 non-smokers
with schizophrenia. The study utilized several scales for which results showed no significant
main effects of treatment or time by treatment arm interactions in the PANSS and SANS or
CGI severity. Two patients each in varenicline and placebo groups showed aggravated
psychotic symptoms and were withdrawn from the study. No subject in either group had
increases in depressive symptoms measured by HAM-D.

The Tulloch et al'*® study was an open-label study evaluating smoking abstinence in 737
subjects with and without a psychiatric history. The study compared standard nicotine patch
(for 10 weeks; n=245) with extended use of combination nicotine replacement therapy (patch
plus gum or inhaler up to 22 weeks; n=245) and varenicline (up to 24 weeks; n=247). 59%
of subjects had a lifetime psychiatric diagnosis. The NPS findings showed no significant
differences in NPS AEs (such as anxiety, concentration and suicidal ideation) among
treatment arms or between the psychiatric and non-psychiatric cohort. No difference in
serious AEs or treatment discontinuations was observed between the groups. This study,
while open-label, has been included in this literature review for completeness due to its
similar study objectives to EAGLES.

The Smith et al'*’ study was an 8-week, double-blind, randomized trial evaluating
varenicline 2 mg/day (n=42) to placebo (n=45) in patients with DSM-IV diagnosis of
schizophrenia or schizoaffective disorder. Varenicline subjects did not show any worsening
of psychopathology scores, including positive symptoms and depression as determined by
PANSS, SANS, and Calgary scales. No increase was found in any component of psychiatric
symptoms with varenicline. No subject reported a clear increase of suicidal ideation and no
suicides or new emergency acute depressive episodes occurred.
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Appendix 4. Observational Studies
Summary of Observational Studies Included in the Current CHANTIX Label

The Chantix USPI currently contains information from 4 observational cohort studies of
selected serious NPS AEs, which are summarized in Table 36 below.

Table 36. Summary of Four Population-Based Observational Cohort Studies

Lead Author Source Study Comparator Primary Endpoint
Population Period
Thomas UK general 01Sep06 NRT Fatal or non-fatal self-harm
practice to Pharmacologic treatment for
310ct11 depression
Pasternak Population of 01Jan07 Bupropion ED visit or inpatient admission for
Denmark to a psychiatric diagnosis within 30
31Decl0 days of treatment initiation
Meyer US Military 01Aug06 NRT Primary inpatient discharge
Health System to diagnosis for an NPS condition
31Aug07 within 30 days of treatment
initiation
Department of US Veterans 01May06 NRT Primary inpatient discharge
Veterans Health to diagnosis for an NPS condition
Affairs Administration 30Sep07 within 30 days of treatment
initiation

ED=emergency department; NRT=nicotine replacement therapy; UK=United Kingdom; US=United States;
DoD=Department of Defense.

The first 3 of these studies were published in peer reviewed journals.'**'*"'** The

unpublished study conducted by the Department of Veterans Affairs was previously posted
on the FDA web site.'>

The results of these 4 studies are summarized in Table 37.

Table 37. Summary of Primary Results from Four Population-Based Observational
Cohort Studies with Comparators

Endpoint Author Varenicline Comparator Hazard 95% CI
# Events/ # Events/ Ratio Lower Upper

Sample Size Sample Size Limit Limit
Fatal Or Non Thomas 19/30,352 69 /78,407 0.88 0.52 1.49
Fatal Self Harm
Pharmacological | Thomas 255/18,386 799 /42,475 0.75 0.65 0.87
Treatment For
Depression
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Table 37. Summary of Primary Results from Four Population-Based Observational

Cohort Studies with Comparators

Endpoint Author Varenicline Comparator Hazard 95% CI
# Events/ # Events/ Ratio Lower Upper
Sample Size Sample Size Limit Limit
Meyer 16/10,814 14/10,814 1.14 0.56 2.34
Hospitalized For | Department of | 16/ 14,131 21/ 14,131 0.76 0.40 1.46
Neuropsychiatric | Veterans
Condition Affairs
Pasternak® 39/17,935 46 /17,935 0.85 0.55 1.30

a. Includes hospitalizations and also emergency department visits for NPS conditions.

Subsequent Observational Studies
Detailed discussions of the 3 subsequent observational studies are provided below.

Molero Y, Lichtenstein P, Zetterquist J, Gumpert CH, Fazel S. Varenicline and risk of
psychiatric conditions, suicidal behaviour, criminal offending, and transport accidents
and offences: population based cohort study. BMJ 2015;350:h2388."*

Design: This population based cohort study collected information on individuals aged 15
and older using the Swedish national registers. The study subjects were individuals treated
with varenicline during the study period (22 November 2006 to 31 December 2009). Each
study subject served as his/her own control; time during varenicline treatment (12 weeks
from the date of the first collected prescription) was compared to time while not treated with
varenicline.

Outcomes: Incident psychiatric conditions were defined as hospital admissions and
outpatient visits in specialized care for psychoses, mood conditions and anxiety conditions.
Suicidal behavior was defined as emergency inpatient or outpatient hospital visits or death
due to intentional self-harm. Convictions and suspected crimes were examined separately for
all offences in the penal code, except traffic offences. Transport accidents were defined as
emergency inpatient or outpatient hospital visits or death due to transport accidents. Traffic
offences were defined as convictions or suspicions of traffic offences.

Results: Among the total population of Sweden aged 15 and older (n=7,917,436), the study
identified 69,757 individuals treated with varenicline during the study period. Cox
proportional hazards regression was used to estimate hazard ratios (HRs) that compared the
risk of an outcome for an individual while treated with varenicline relative to the risk for the
same individual when not treated with varenicline. The study found no evidence that
varenicline treatment was associated with an increased risk of suicidal behavior, conviction
for or suspicion of criminal offences, transport accidents, or conviction for or suspicion of
traffic offences. Among those with pre-existing psychiatric disorders, varenicline treatment
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was associated with an increased risk of incident anxiety conditions (HR=1.23; 95%CI:1.01-
1.51) and incident mood conditions (HR=1.31; 95%CI:1.06-1.63) but not incident
psychoses. Among those with no pre-existing psychiatric disorders, varenicline treatment
was not associated with an increased risk of any of the three incident psychiatric conditions
studied.

Authors Conclusions: When we compared periods of varenicline treatment with periods of
non-treatment within the same person to control for confounding by indication, we found no
associations with suicidal behavior, suspected and convicted criminal offending, transport
accidents, or suspected and convicted traffic offences. Varenicline treatment was associated
with a small increase in the risk of incident anxiety conditions and mood conditions, although
the risk increase was limited to people with pre-existing psychiatric conditions.

Strengths and Limitations: The major limitation identified by the authors was the within
person analyses did not take time varying confounders into account — that is, factors that
were associated with both smoking cessation attempt and the outcome. The increased risk of
mood and anxiety conditions during varenicline treatment in this group could thus be caused
by time varying factors other than varenicline. Therefore they should be regarded with
caution and need to be confirmed in further studies.

Other limitations included the use of official registers, which underestimate true rates of most
outcomes; only outcomes serious enough to warrant emergency visits or hospital admission
(for psychiatric conditions, transport accidents, or suicidal behaviours) or detection by the
police (for crime outcomes), would end up in the registers. The prescription data is unable to
account for the lack of or variations in adherence. The study was conducted in Sweden, a
country with a relatively low prevalence of daily smokers in international comparisons.

Among the strengths of this study, it improved on previous observational studies through the
use of a within person design that adjusts for both residual confounders and confounding by
indication. It extends the findings of randomized controlled clinical trials by examining
associations in a large population based cohort sufficiently powered to detect rare events, by
studying a wide range of adverse outcomes, and by separately examining people with pre-
existing psychiatric diagnoses.

Kotz D, Viechtbauer W, Simpson C, van Schayck OCP, West R, Sheikh A.
Cardiovascular and neuropsychiatric risks of varenicline: a retrospective cohort study.
Lancet Respir Med 2015 Oct;3(10):761-8. doi: 10.1016/S2213-2600(15)00320-3.'%

Design: This is a population-based cohort study of patients from the validated QResearch
database, which holds data from 753 National Health Service general practices across
England. The study identified patients aged 18-100 years who received a prescription for
varenicline, bupropion or NRT between January 1, 2007 and June 30, 2012. The date of first
prescription determined entry date to the cohort. Patients were followed for 6 months to
compare incident neuropsychiatric and cardiovascular events. Patients were excluded if they
had used one of the drugs during the 12 months before the study start date or received a
prescription of a combination of these drugs during the 6 month follow-up period.
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Outcomes: The incident cardiovascular events of interest were ischaemic heart disease,
cerebral infarction and haemorrhage, heart failure, peripheral vascular disease, and cardiac
arrhythmia. The incident neuropsychiatric events of interest were depression and fatal or
non-fatal intentional self-harm.

Results: There were 51,450 varenicline users, 6,557 bupropion users and 106,759 NRT
users. Cox proportional hazards regression models, adjusted for potential confounders (e.g.,
age, sex, socioeconomic status, relevant comorbidities, and alcohol misuse) were used to
estimate hazard ratios for varenicline users compared to NRT users. Any recordings of the
neuropsychiatric and cardiovascular events of interest that occurred before the patient’s entry
date to the cohort were also included as potential confounders. Varenicline users were less
likely than NRT users to experience incident depression (HR=0.66; 95%CI:0.63-0.69) and
self-harm (HR=0.56; 95%CI:0.46-0.68). Varenicline users were also less likely to
experience any of the incident cardiovascular events, with the exception of peripheral
vascular disease (HR=0.82; 95%CI:0.67-1.01). Propensity score matched analyses with
trimming were conducted, to control for potential confounding by indication, and found no
evidence of increased risk of any neuropsychiatric or cardiovascular event when varenicline
was compared with NRT.

Authors Conclusions: We found no evidence of any increased risk of neuropsychiatric or
cardiovascular adverse events in smokers using varenicline or bupropion when compared
with NRT users. On the contrary, some events were associated with a reduced risk, including
the events with the highest noted incidences (i.e., depression and ischaemic heart disease).

Strengths and Limitations: The major strength of this study identified by authors is that
this is the largest original study ever done of this topic. They also note that the study
investigated multiple neuropsychiatric and cardiovascular adverse events with the same
methods. Third, a major advantage of use of a large general practice database is
generalizability of findings from compared with randomized controlled trials because almost
all individuals living in the United Kingdom are registered with a general practice and have
free and ready access to smoking cessation treatment, irrespective of their socioeconomic
status. They note a final strength is they published the study protocol in a peer-reviewed
journal before they began analysis.'*°

The authors identified several limitations, most of which relate to the observational study
design. There were large differences in patient characteristics at baseline. NRT users were
older and more socioeconomically deprived and showed a higher prevalence of all of the
neuropsychiatric and cardiovascular risk factors being studies and the comorbid diseases
controlled for as confounders. Although differences in these measured confounders were
balanced in the statistical analyses, the authors performed additional analyses to model
whether potential unmeasured confounders could reasonably reverse the study conclusions.
They set the combined HR of unmeasured confounders at 3, which is equivalent to the risk of
premature death for current vs never smokers. The results of this modelling showed that, for
any of the neuropsychiatric and cardiovascular events studied, the prevalence of the
unmeasured confounders would need to be at least 20% higher in the NRT group than in the
varenicline group for the conclusions to be false. However, a limitation of the modelling

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE
Page 109



090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

CHANTIX® (varenicline) Tablets
2016 FDA Advisory Committee Meeting Briefing Document

approach is that it assumes the unmeasured confounder is not associated with other
confounders within the exposure group.

A second limitation identified by the authors was the use of routinely collected data, some of
which might have been incomplete or inaccurate. They note that this concern is mitigated by
the fact that the QResearch database has been validated for answering research questions
such as the one examined in this study. However, some variables of potential interest,
including drug adherence and previous or present levels of tobacco exposure, were not
available. They also note that they did not measure what the FDA has described as
“nuanced” neuropsychiatric symptoms that are difficult to classify or that involved
aggression. Such symptoms probably cannot be addressed with patient records and need
specific monitoring in studies with primary data collection. Finally, they note that they did
not link their dataset to other datasets to assess mortality because fatalities would usually be
recorded in this general practitioner dataset within a month.

Cunningham FE, Hur K, Dong D, Miller DR, Zhang R, Wei X, McCarren M,
Mosholder AD, Graham DJ, Aspinall SL, Good CB. A comparison of neuropsychiatric

adverse events during early treatment with varenicline or a nicotine patch. Addiction
2016; 111:1283-1292. doi: 10.1111/add.13329.

Design: This study was conducted in patients served by the US Department of Veterans
Affairs (VA) using national information maintained in automated, linked databases which
contain information on VA medical encounters, including in-patient hospitalizations, out-
patient visits and emergency department visits, diagnoses, procedures, patient demographics,
mortality and prescriptions filled in the VA. Subjects were VA patients with a prescription
for varenicline or the nicotine patch (NP) between May 1, 2006 and September 30, 2007, a
period prior to national warnings of potential adverse events associated with varenicline. The
index date was defined as the date of initial prescription. Follow-up began on the index date
and continued until 30 days after the index date, an outcome event occurred, the patient died,
or the end of the study period, whichever came first. Study patients were restricted to those
with ongoing contact with the VA healthcare system and excluded those with a VA
prescription for varenicline or NP in the 12 months prior to the index date.

Outcomes: The primary outcome was in-patient hospitalizations with a primary discharge
diagnosis of a mental health disorder, defined as depression, schizophrenia, bipolar disorder,
suicide attempt, post-traumatic stress disorder (PTSD), other psychosis, and drug-induced
mental disorders. The secondary outcome was new-onset or exacerbation of the same mental
health disorders in an out-patient setting.

Results: A retrospective new user cohort analysis comparing varenicline to NP was
conducted. There were 15,255 varenicline- and 123,054 NP-treated patients during the study
period. Patients initiating varenicline were propensity score-matched to patients starting NP
using a 1:2 ratio to control for potential confounding. A successful propensity score match
was obtained for 11,774 varenicline-treated patients. The primary analysis was conducted on
the matched data using Cox proportional regression models to estimate HRs with 95% Cls.
There were no hospitalizations for suicide attempts in either treatment arm and the HRs for
hospitalization for the other 6 disorders were not increased in the varenicline group compared

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE
Page 110



090177e189605732\Approved\Approved On: 09-Aug-2016 18:02

CHANTIX® (varenicline) Tablets
2016 FDA Advisory Committee Meeting Briefing Document

with the NP group during the follow-up period. There were no differences in the risks for
out-patient clinic visits for any of the disorders between the varenicline and NP treatment
groups, except for schizophrenia (HR=1.27; 95%CI:1.07-1.51). Only a few statistically
significant interactions between the underlying mental health of the patients and treatment
group were found in the models. Further analyses were conducted to investigate these
significant interactions by performing a 1:2 propensity score match separately for patients
with no history of mental health disorder (NMD) and patients with a history of severe mental
health disorder (SMD). Cox regression analyses conducted on the matched subgroups
revealed there was a significant difference in out-patient clinic visits for schizophrenia
between varenicline and NP in the SMD subgroup (HR=1.40; 95%CI:1.09-1.80).

Authors Conclusions: We found no differences in the risks of hospitalization for mental
health disorders with varenicline compared to NP in the primary analysis. However, the rate
of out-patient clinic visits with a primary diagnosis of schizophrenia was increased
significantly among VA patients who received varenicline, the increase being evident only in
those with a pre-existing mental health disorder. This may reflect a worsening of symptoms,
to the point that patients required more out-patient appointments but not an admission.
Nevertheless, other explanations are possible (eg, closer monitoring during a smoking
cessation attempt).

Strengths and Limitations: The authors identify the major strength of this study as its use
of real world observational data in veterans who were treated with varenicline prior to
accounts of severe neuropsychiatric adverse events, which precludes a potential reporting
bias related to the safety of varenicline. An additional strength is its use of propensity score-
matching to adjust for potential confounding by indication. Finally, despite the limited time
period of the study, it includes more than 10,000 patients exposed to varenicline.

Among its limitations, the authors cite its reliance upon administrative data obtained for VA
care alone. These data did not contain information on hospital stays and clinic visits outside
the VA health-care system. Secondly, the study was not able to assess rare outcomes such as
suicidality reliably, and many patients experiencing suicidal ideation or behavior may not
seek medical attention. In addition, common neuropsychiatric adverse effects such as
anxiety and depression can be difficult to identify using electronic health records because the
patients are unlikely to be hospitalized and may not even be seen as out-patients.
Manifestations of PTSD such as insomnia, nightmares or sleep disturbances are difficult to
identify using ICD-9 codes and administrative data. Thirdly, the study does not account for
nicotine withdrawal symptoms and had no data on smoking cessation rates. An association
between smoking abstinence and serious neuropsychiatric adverse effects could affect the
interpretation of results. Fourthly, even with propensity score-matching, it is still possible
that residual confounding may be present due to unknown or unmeasured confounding
factors. Further, nicotine patches are also sold over-the-counter so we cannot be sure that the
NP group represented a true new user cohort
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